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(57) Abstract: Disclosed are thiadiazoline derivatives represented by the general for- 
mula (I): (I) [wherein R 1 represents a hydrogen atom or the like; R 2 represents a hydro- 
gen atom, -COR 5 (wherein R 5 represents a lower alkyl, etc.) or the like; R 3 represents a 
lower alkyl or the like; R 4 represents an aryl or the like; A represents -(CH 2 ) n - (wherein 
n is an integer of 1-6) or the like; and B represents -NR 6 R 7 (wherein R 6 and R 7 may be 
the same or different and represent hydrogen atoms, lower alky Is, etc.) or the like] and 
pharmacologically acceptable salts thereof. 
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&Wimi : t b^liWHCT 1 1 6 J!l»i-51«5SPJL*?SH* 

HCT 11 6M!fa (ATCCff :CCL-247) 1:1x1 O^/^/V 
OSiJ-a-e9 6 **/W>f*n*>r*— h- C*:/^£L§g, 1 6 7 0 0 8) 
aUfCo ^l/-b^5%^^^^dr^-<-^-rtT?3 7^, 2 4^j$tt 
fc^, ^tb^Pt^^^Ufc^^^^P^T-a-H-l 0 OmL/^i;^ b, 
$blei5%^^-|'^^^^<-^-rt-C3 7^, 7 2 B#HQi^ bfc 6 i<£>ig#i# 
XTT {3' - [1- (7x^7^*M*^) -3, 4~7f7^ 

$9 (Sod ium 3' — El — (phenyl aminocarbonyl) — 
3, 4— tetrazoli um] — bis (4— methoxy — 6 — 
nitro) — benzenesulfonic acid hydrate)} 
WffiB&fe (Oa ♦ #47? V XT 4 146501 5) £5 0 m L 

-7^ ^ n^l/- b^Iff (/M t7 K*±§5l,Mo d e 1 5 50) 
490nmi:6 5 5 nmt^M^^rlil^bfCo »if m»flM'l4te 5 0 %itmP£ 



G I 5 0 "Ctk L 7b 0 . a ^ - 1 - . ' • . • 

'G I - 50 <D^'ttJ^ : &$^/l;(D ~4 9 0* n m^CDPibfck^k 6 5*6 nm-C£>®bfc^ 

^r^Cfc^ (H«^) £lfttHbfCo K^b^^aow-e#btbfc^^ 

9 f*lf U WI 5o^f*> 6 5 nmo 1 /L-efcofc 0 

£fc, 0, 5 9, 7 6, 8 5, 9 6, 1 2 2, 1 4 4, 1 7 4fcJ;^18 

1 tel jumo 1 /LJ^T^G I 50 lil:^bfCo 

2 : E g 5g|im-*ri-5PMf*;ifc ( 1 ) 

^iliS): hE g 5i6f^Wttt (Cell), 8 3#, 1 1 
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5 9-<— v 5 (1 9 9 5^)] %0mzlsXmM-f%o H i s * ^SrN5fc«SfcBfe-g-U 

■ ■ 

fc^i^rt bEg 5&$&%L1rZ)S<3r^u psf/V^&S podoptera 

frugi-perda (*/tf K/7 7 7/V*e<<fl'tf) (S f ) 9 

Jfe*^ iH^*3t^UTl»K«tl»*iaiRi-«o tt»^y7 7 

uHi s ? y&NmmzM&vtcE s ~t j —mwk^xu&mMM& 

E g 5<DATP a s e J&tt©fi!lJ&i:fcSfe [ai^jj? • S?* — TVl' (The 
EMBO Journal), 1 3^, 7 5 1 S? (1 9 9 4*£h /n^-f^ 

^ • ^ • if • f->3 -tvv • 7*7^- • ^ • t^x^;/-x . ^-y • If • d 

K- T.'r^V -3rrf • T* V % (Proc! Na t 1. Acad. Sc i. 
USA), 8 9^, 4 8 8 4^<—i? (1 9 9 2^)] Sr##Kl VXMMTZo 2 5m 
mol/L fc'^^N, N' — tT* (a^j^/Vjfr^Bfc) (PIPES) /K 
OH (pH 6. 8), lmmo 1 /L xfuy^ij =1— /Vtf;* 
*5-;V^—*r;V) mgm. (EGTAh 2 mm o 1 /L . M g C 1 2 , lmmol/L 

: mfW : HKDTT)aOO|ig/mL 17 ^jfcffTVl^ (B S A), 
5 n m o l./L. U £ (P a c 1 .i 1 a x e 1 ) „ 2 5 j^g./ L ^3. 

• *— */yV (Tubulin) (irvf b * >7VP b i/*± N *^n^fTL 2*8<8K "*3 
it;200^mol/L ME S G s u b s t r a t e (2 — T 5 > —.6 — * A» 

fE-6 646), lU/mL 7°yy?^l'tv'K^*!)7^ 

(Purine nuc.le9-si.de phosphorylase) (^ l" 
^^.^-^n-T'X^ #*n^#-^E-6 6 4 6) CEg 5 <B$^ttJ«aiiBiSrAB^. 

3 0t-C3 O^HUltS, ATP a s e m&<DmM t ft 5 3 6 0 nm(D«;$r& 
MJ— ^— (^1/^3.9— r^^.%h, SpectraMax 340 
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pc 384 ) -esas-rs. e g 5imT&.mk&®#ft&Tx~<Dw.ytm&i o o%, 
e g 5 ft^Tm.mk&W3¥mET-e<omytm* o % t vxmn^^n^. 

IC 50 I^Itilt5 0 

_hl2<Di»MJ; V) , ( I ) ©Eg 5itW5P£M«lt?f5o 

1»#|3 Eg5^m^*fi-^P1$^ (2) . 

(Biochemistry), 35 2365^- (1996 *£) ] 3r#%lC b-CHJSUfco t h Eg5 

^e— K^-f ^^^^^7^5: KSrflMRU *:fl§0BL2l (DE3) 

bfdo J^WElftfrSr 25"C-e^^ U OD^S 0. 74 ^^o^c^T% &&& 0. 5 mmol/L 

Eg5 <D ATPase flH4<Z>aO^»4SnSfc[^^# • S^r — 1rA> (EMBO Journal), 13 # % 
. 751^—.^ (1994 #K .^nf— ^-f i^X- • if • a "TVU • T^=f%— • 
. • iJvf.^ X -.aj-:/ - if/. t y y • ^ • T^.y *> (Proc. 

* Natl. : 'Acai "ScC- USA) , 89 4884 <<—x? (1992 <¥) ] UT^KS Ufc 0 

fc(D 2mM<D$&fe&%1&;Vtt 0 25 mmol/L fc^yi^N, N' — If* (:x^;*/U 
*>-^) (PIPES) /KOH (pH6.8), 1 mmol/L aL^uls? ]) n-;Wf7 (2-T^ 
;a^<f-/l>^*- mffiM (EGTAh 2 mmol/L MgCl 2 , 1 mmol/L b — 

(DTTh 5 /zmol/L -r?^ ]) ?*r±Jl' XPaclitaxelK 167 n g/mL f7^iSL^T;VZf 
5y (BSA). 41.7 /zg/mL ^-a— (Tubulin) (^ h^^h^th, 

TL238) , 333 n mol/L MESG substrate (2-75/-6-^ /W^7 j7° h - 7 
- ^ JJ ^ y ztfiM' K) a. 7— r^P — ^Xft:, # * n ^#-i§- E-6646) % 

1. 67 U/mL ^yv^^U^-i/K^^^y^— ( Purine nucleoside 
phosphorylase) {^U^r a 7— :/a— ^th x * * n ^#-^- E-6646) *5<fclM. 33 ^ 
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g/mL t b E g 5 k^-t i/mmm&frbmf8.&frz>&wi a «tfc 0 25 

ramol/L tf^v^N, N' - If ^ (^#y>x/U&>m (PIPES) /KOH (pH6.8), 
lmmol/L xfwy^ij3-/vt'7 (2-T ^ / ;c^-/Voc— ■ y-;v) mW®. (EGTA) , 2 
mmol/L MgCl 2 , 1 mmol/L V^Jr h W A- (DTT) , 5 /zmol/L y * =*-fe/V 
(Paclitaxel) *5J;U?2.5 mmol/L ATP j5»6>«lric£;h,5*g$R B SrHMlfco ^A 

* 

T? 30 frmmmVtCo ATPase iSH4<D*t^£ft5 360 nm -WSbfc^Sr^W- h y — 
^— (^1/^17^-7^^11:, SpectraMax 340PC 384 ) -T?$ai^Ufc 0 Eg5 #£T, 

t^fc^##*ETT?©!fttt£S: 100%, Eg5 ##£T, fttfc&mffiF&T <DWtft 

\Y&%* 3 , 9, 23, 29, 59, 73, 76, 83, 85,88, 90, 96, 
122, 144*5«tt^l81 tt»flF^#«Jfc Eg5 <D ATPase fg'ft&PlW U ^rO IC^, 
\% fit 5 /x mol/L ^K-fco fc 0 

■ * 

■ « 

♦ 

* \ 

i&ls-j&m turn #1 x Ktte*j, att^j ft a* s> w e> at s o 

i^P^^jS^ft, 0J*r*«©Wfciftt, fL*t, ^r^y hft£*<Dj®^£!|, » ft 
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*iffcJ:5||*«^ % a»«0O*a-, fifcAlAfcfc*). HelfcotO. Ol- 
lO 0 Omg, £?*L< J20. 0 5 — 5 0 0 m g <£>|£ffi-e\ 1 B 1 Efc^UfcHlS! 

»»RrtS-^5&ifO^«PS#^»^, a^A— AM5 190. 001-10 
0 Omg. #?£L< fiO. 0 1 — 3 0 Omg^r— 0— ElJft^ URESES 3&\ * 
fete 1 p 1^24 ,Hgg©«5i-Ctlrtlc^^t5„ ^ -tb feft^ 

&lt\^ mrnm. &*m& zxmwmte. z v . *&w&mmz.nwirz 0 
mMmte&Ttm^MX'mi'^btizT'v h>mm^m^^ ( x h-nmr> » x 

270 MHz £ fete 300 MHz ^$!|5£ 5 N jfc-&**5 AtWB^ftfrfc J; oT 
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■^m 4 t mm?- IT, #%#0 3 -C# bfo&it&m c (51. 3 mg, 0. 132 mmol) N 
f^@&(0. 0460 mL, 0. 804 mmol) N ^Et/VaJn ]) ^(0. 0580 mL, 0. 665 mmol) t$ X X$ b V T 
± b ^rv-TK^k^ b y ^ A (117 mg, 0. 553 mmol) X 19 . tt&Qi 1 (55. 5 mg, 

91%) £#fc 0 

APCI-MS m/z: 461 (M+H)\ 

###1 4tmm\Z.VX, ###| 3 T?# bftZ>4t&® c (50. 3 mg, 0. 129 mmol) % 
(0. 0440 mL, 0. 769 mmol) , 2-T ^ J ^2 J —A* (0. 0400 mL, 0. 663 mmol) 

*5 £t* vv r± b ^-yfrrnik* vm-r b y ^ ^ ai6 m g , o. 546 mmoi) x X) , \\&m 



2 (24. 5 mg, 44%) 



APCI-MS m/z: 435 (M+H) + . 

MM 3 Uk&yo3) 

:%0!)4 tPf^LT, ##^J3-C#btt^>'fb^c (50.4 mg, 0. 129 mmol) , 

i 

lt& (0. 0440 mL, 0. 769 mmol) % 2 — h ^-jy^^/W 5 >- (0. 0680 mL, 0. 648 mmol) 
%>Xtf b V T± b^-^mit^^mi- b V £A(121 mg, 0. 572 mmol) £ «9 , 
3 .(46.9 mg, 79%) &#fc 0 

APCI-MS m/z: 463 (M+H) + . .... 

■ * 

Mm 4 " Qt&w 4 ) ; ' : . " • * ." • '". . " • • ■- 

4 k LT, #%0"J 3 T?# t>tlZ>ib&& c (51. 1 mg, 0. 131 mmol) N 

ftlfett). 0460 mL, 0. 804 mmol) , N— (2 — T 5 J ^f-M K'uVi?^ (0. 0830 mL, 
0.661 mmol) *5 J: t* b ])T± b * fTk^fcfc & h V ?-Ml39 mg, 0.656 mmol) 
«£ «9 s ft&lto 4 (18. 5 mg, 29%) 3r#fc 0 
APCI-MS m/z: 488 (M+H) + . 
•160!l5 Wb4^5) 

4 £ Lts 3 -?mhtbZfc&® c (53. 1 mg, 0. 136 mmol) % 

(0. 0470 mL, 0.821 mmol), N- ^-A-tfc y 1/ (0. 0890 mL, 

0. 684 mmol) 43 X t* b V Tir b ^ VtK*^* f y ? A (148 mg, 0. 697 mmol) 
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it&yo 5 (61. 2 mg, 89%) £#fc 



APCI-MS m/z: 504 (M+H) + . 

4 t PlttfC UT N 3 btlZit&VO c (52. 0 mg, 0. 134 mmol) x 

(0.0460 mL, 0.804 mmol) „ N, N-^xf/Hf l/y^7 5y (0.0940 mL, 
0.669 mmoD&^tfMJT-fe h ^S^SHIS* V V ?A(121 mg, 0.570 mmol) 

J; !9 . ft&m 6 (36. 9 mg, 56%) &#fc 0 
APCI-MS m/z: 490 (M+H)\ 
^»J7 (jb^7) 

#!) 4 £: Lt, 3 T?# btlZit&m c (54. 5 mg, 0. 140 mmol) , 

g£@£(0. 0800 mL, 1. 40 mmol) N N i?T ^ ^ (0. 0740 mL, 0. 703mmol) 

teXXf hVT± h^^mit^^m-r V V V A (134 mg, 0. 632 mmol) Z. «9 , 
7 (29. 7 mg, 46%) £#fc„ 
FAB-MS m/z: 462 (M+H) + . 

3%m 4 t mm?- UT N 3 t?# £>*l5<fb^#l c (54. 5 mg, 0. 140 mmol) v 

HfMI-CO. 0.800 mL, -1. 400 mmol) N N, N — & * f^-tV - 1 , 3 - Zf P ^ T 5: ^ 
(0. .0880 mL, 0. 699 mmol) *3 «fc h V.T^: h *ris7t&Mkft hV V & (131- mg, 

r . - 9 . • 

# 

0. 620 mmol) £ 9 , *frn^ 8 (22. 9 mg, 34%) 3r#fc„ 
FAB-MS m/z: 476 (M+H) + . 
»!J9 (lb^9) 

:#^J 4 £ WiWt- Lt N 3 T?# tbtlZ4k&Vd c (48. 3 mg, 0. 124 mmol) N 

H^(0. 0480 mL, 0. 839 mmol) % 1 - ( 3 — T 5 /Vn t*/l/) - 2 - fcfP y £V > 
(0.0870 mL, 0.620 mmoD^o J: 15 hV T± h v-7k3lfte* h V !>A(125 mg, 



0. 590 mmol) «£ t? „ 9 (49. 1 mg, 77%) 



APCI-MS m/z: 516 (M+H)\ 

;J£^J 1 0 (fltfMfe 1 O ) 
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4 t mWtZ. UT, ###J 3 btl&lb&Vd c (50. 7 mg, 0. 130 mmol) N 
ft^ (0. 0450 mL, 0. 786 mmol) , 3 - ^ b * ^7" n fcVV-T 5: ^ (0. 0780 mL, 0. 651 
mmol) & «fc Xf h V T"fe b ^v^^b* b U <?i»(125 mg, 0.588 mmol) 9 % 

1 0 (54. 6 mg, 88%) <Sr#fc 0 
APCI-MS m/z: 477 (M+H) + . 

^tfly 1 1 {\\&m 1 1 ) 

&%M4 bfflmzVX, #%^j3T?#P>tt^^^c (50.9 mg, 0.131 mmol), 
ft®?(0. 0450 mL, 0. 786 mmol) , 3 - 7 b =*r v-^P fcWT 5; ^ (0. 0670 mL, 0. 657 
mmol)*5j;t^h y T-fe: b ^ri^TK^^ b y #-Ml30 mg, 0.611 mmol) «fc «9 % 

4b^#J 1 1 (48. 8 mg, 81%) &#fc 0 
APCI-MS m/z: 463 (M+H) + . 
Uffill 2 tffc#4fel 2) 

4 t mUfo Ut\ 3 -e# b*lZ>ik&W> c (101 mg, 0. 259 mmol) „ ft 

^(0.0900mL, 1.57 mmol), 3 — T 5 / - 1 —*?xi/<J — ?V (0. 100 mL, 1. 31 mmol) 
*5 £tf b V T-fe b *~>*aMb* ?i?f ^ b U ^ A (248 mg, 1. 17 mmol) <£ t> x 

» • • 

1 2 (87, 1 mg, 75%) £r#fc 0 :•- • \_ , . / 

APCI-MS m/z: 449 (M+H)\ . .' ' ' Y " " ' . * ' % 

mmi 3 (Mi-3) 

« 

gM$0y 4 t mm?- LT, ##011 3 T*ftt>tlZ>ik&to c (102 mg, 0. 262 mmol) % ft 
g(0. 0900 mL, 1. 57 mmol) N 2 - ( 2 -T 5 / ^ b *ris) / —A' (0. 131 mL, 1. 31 
mmoD&itFb y T-fe b^SoMMfcifcfcSfS-*- b U ?A(243 mg, 1. 15 mmol) «fc •) N fb 
&b 1 3 (85. 4 mg, 68%) £r#fc G 
APCI-MS m/z: 479. (M+H)V 
36091-4 0ffc#^14) 

4 £ PtigtC LT, 3 T?# btlZfc&V!) c (50. 3 mg, 0. 129 mmol) % 

ft®? (0. 0450 mL, 0. 786 mmol) N 2 - 7 b ^f^f;V7 5: >- (0. 0570 mL, 0. 656 mmol) 
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*3j:tfr- V T-fe h*is7kmik*Vmi- hV ?A(119 mg, 0. 561 mmol) J: t> s 
1 4 (50. 3 mg, 87%) £r#fc 0 
APCI-MS m/z: 449 (M+H) + . 

i 5 {\\&m is) 

4 t IrHH^ LT, ###!| 8 btltc^m g (69. 0 mg, 0. 171 mmol) % 
g^g£ (0. 0587 mL, 1. 03 mmol) x n - -fxi \f)Vy % *y (0. 0703 mL, 0. 855 mmol) *3 «k 
Xfh V T«fe h^i^jC^b* h !) ?A(187 mg, 0. 882 mmol) <fc «9 % 4t&V>> 1 5 



(29. 3 mg, 38%) ^r#/c 



v_ 0 



APCI-MS m/z: 447 (M+H)\ 
lifcM 1 6 16) • 

4 £ f^l&tt: b"C % 8 f# htl^fcte®) g (66. 5 mg, 0. 165 mmol) % 

%m (0.0587 mL, 1.03 mmol), itx.^A'T ^ ^ (0. 0886 mL, 0.855 mmol) ^itf 1- 



V T± h ^.SofcSHb* ?35f^ h V V A (175 mg, 0. 824 mmol) X t> , fc&to 1 6 (47. 4 
mg, 62%)^#fd 0 
APCI-MS m/z: 461 (M+H) + . 

■ 

. 4 £ HHSSfc It, ###J 8 t?# b*lZ>i\&m g (51. 6 mg, 0. 128 mmol) v 

, - * "~ - ~ • - " * • ■ ~ ■ ■ 

r * i «- . » 

flF^(0. 0730 mL',' i. 28 mmol) N IST — ca^fvWn^ l>Vi>T ? -V(0.*0670 mL, 0. 636 mmol) 
V y 7t h^rv-^^k^V^-^ h U ? A (114 mg, 0. 537 mmol) =fc 19 . it&W 



1 7 (23. 6 mg, 39%) £r#fd 



>-o 



APCI-MS m/z: 476 (M+H) + . 

8 Uk&mi s) 

=#09 4 t ^IIC'LT, 8 T?# htl&fc&lfo g (52. 5 mg, 0. 130 mmol) , 

gft& (0. 0740 mL, i. 29 mmol), N, N- ifx.f'jfrx?' Ufl?T ^ V(0. 0910 mL, 0.648 
mmol)*5<fcT*b V T"fe f =¥->zkf?Hb* ^ffc^ h P !>-Mll4 mg, 0.539 mmol) £ D x 
jb£^ 1 8 (50. 5 mg, 77%) %#fc c 
APCI-MS m/z: 504 (M+H) + . 



64 



WO 2004/111024 



PCT/JP2004/008375 



MM 1 9 Mfr&4fe 1 9 ) 

4 £ m&t£ IT, 8 T*# g (51. 2 mg, 0. 127 mmol) „ 

(0.0440 mL, 0. 769 mmol) N 2 —~7 % J ^9 J — /V(0. 0380 mL, 0. 630 mmol) 
*5 £tf b 1? T-fe b^iXTK^b^^^ h y £A(121 mg, 0. 570 mmol) £ 9 x VC&m 



1 9 (20. 3 mg, 36%) £#fc 



APCI-MS m/z: 449 (M+H) + . 
»J2 0 Ofb-8^2 0) 

mm 4 £ [Hilfc UT, 8 -C# tbtl&it&m g (51. 8 mg, 0. 128 mmol) % 

(0. 0440 mL, 0. 758 mmol) x 2—=zh* i/^^/UT 5 >- (0. 0670 mL, 0. 639 mmol) 
&£Tf V VT± h^is ft.m4t*Vmi- h V <? J* (123 mg, 0. 581 mmol) <fc 9 , \\&m 
2 0 (41. 5 mg, 68%) &#fc 0 
APCI-MS m/z: 477 (M+H) + . 

mm2 1 1) 

^J4 £ ^UlCb-C, 8 g (5L 4 mg, 0. 127 mmol) % 

@^^(0. 0440 mL, 0. 758 mmol) , t°a!j i?X0. 0530 mL, 0. 636 mmol)*3 h V T 
± V Z-isfomik* Vm~r h y ?-Mll7 mg, 0. 551 mmol) £ 9 s 2 1 (55. 7 mg, 

96%) Sr^fco ' •. ' 

* . 5 

APCI-MS m/z:. 459 (M+H) + . : ■ . . '*'"". 



mm 2 2 itt&m 22 ). ^ 

d|« 4 i I^Kl UT N 8 "(*&t>tlZ>tt,&ti} g (51. 7 mg, 0. 128 mmol) „ 

@^S£(0. 0440 mL, '0. 758 mmol) , ^-/VJfc ]) ^(0. 0560 mL, 0. 642 mmol) IF b V T 
± V ^iojcff-fk*^*^ h U £ A (133 mg, 0. 628 mmol) £ 0 „ 2 2 (55. 2 mg, 

91%) &#fc„ 



APCI-MS m/z: 475 (M+H) + . ' 
«J 2 3 Ob-g-ft 2 3) 

^f!l4 t m&\Z UT, #%0!J 8 Ttfkbtl&tt&to g (57. 6 mg, 0. 143 mmol) s 
Wtm(0. 0587 mL, 1. 03 mmol) , * 5 ><D 40%;* * / — A-$g?£(0. 0838 mL, 0. 855 
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mrao 



D*5«ttJ ? hV T± h *ci/7kmik& $m-}- h y (176 mg, 0. 831 mmol) £ 5 , 



2 3 (31. 4 mg, 52%) £#fc 0 
APCI-MS m/z: 419 (M+H) + . 
;J£^J2 4 (ft^*2 4) 

4 £ EltKfc It, 8 T^ktb/Mfrg^ g (58. 0 mg, 0. 144 mmol) , 

@£@£(0. 0587 mL, 1. 03 mmol) % zE.f-fVT 5 1/<D 70%zk&?&(0. 0707 mL, 0. 855 mmol) 
*5£l*MJ T-fe b^i/TK^b*^^ h V ?A(180 mg, 0. 850 mmol) <£ «9 , 
2 4 (38. 2 mg, 61%) £#fc 0 
APCI-MS m/z: 433 (M+H) + . 
Ijfefll 2 5 {Xc^m 25) ■ 

4 t mm?- UT, ##011 8 X*'&hthZ>fc&yo g (52. l mg, 0. 129 mmol) , 
@^^(0.0587 mL, 1. 03 mmol) , 2 — T 5 7 ^0/^(0. 0728 mL, 0. 855 mmol) 43 J; 
TfhV T± h ^JkHHb* •J'SW- h ^ * ^ (175 mg, 0. 828 mmol) «fc <9 , 2 5 

■ 

(46. 5 mg, 81%) Srtfco 
APCI-MS m/z: 447 (M+H) + . 
MM 2 6 {\Y&m 2 6) 

:%08 4 h Wmz- It, 8 t#bft5te##>-g (55. 0 mg, 0. 136 mmol) 

(0. 0800 mL, 1. 40 mmol) , : N , N - i?> '¥?\> - 1 , 3 - ^" D ^IjT S ^ (0. 0880 . 
mL, 0.699 mmol)*5j;t^ h !) T± h ^SokSf-ffc* h V ?A(137 mg," 0.646 

mmol) £ «9 , it&m 2 6 (24. 4 mg, 37%) &#fc„ 
APCI-MS m/z: 490 (M+H) + . 

2 7 tfta-<i& 2 7) 

■J 

V 

;#0iJ 4 £ mmt Lt, ##09 8 -e# tiZik-km g (53. 5 mg, 0. 133 mmol) „ 
(0. 0800 mL, 1.40 mmol), N, N-S>> ^Vl^^ Xsis&T 5 WO. 0780 mL, 0.711 
mmol)*5iTJ«h y T-fe h ^ ^zKfJHfc* h U ?Jn(131 mg, 0.620 mmol) J; 9 , 

ft&tfo 2 7 (40. 3 mg, 64%) £r#fc 0 
APCI-MS m/z: 476 (M+H) + . 
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»!l 2 8 (ft&m 2 8 ) 

4 h mUfc tt, 8 T*ftbtlZ>4t&Qo g (53. 3 mg, 0. 132 mmol) „ 

B^SKO. 0500 mL, 0. 873 mmol) , 1- ( 3 -T 5 J Zfv \ffl>) -2-t'D!) 

(0.0930 mL, 0. 663 mmol) *5 b V T± h ^r^Tkijf'fb* h V *7 & (131 mg, 

r 

0. 617 mmol) <£ *) N fb-g-^ 2 8 (56. 3 mg, 80%) £r#fc 0 
APCI-MS m/z: 530 (M+H) + . 
2 9 Of 2 9) 

=#^J 4 £ P^lC LT, 8 tfWfenS-fb** g (50. 7 mg, 0. 126 mmol) „ 

@^g£(0. 0500 mL, 0. 873 mmol) „ 3-75;-l-^B^ — M0. 0480 mL, 0. 628 
mmol) *S J; t* h V T± h^r^mfe* 1 ?^ h V ?A(138 mg, 0.652 mmol) J; Y) N 
ft&m 2 9 (38. 3 mg, 66%) 3r#fc 0 
APCI-MS m/z: 463 (M+H)\ 

mm 3 o wb-a^fe 3 o ) 

%M4kmU\Z.lsXs #%^ll8T?#b^^)'fb^g (50.6 mg, 0.125 mmol), 
(0.0500 mL, 0.873 mmol), N-T±^/^^f- U lsi?7 ^ V (80. 0 mg, 0.783 
mmol)*5«tt/M; T-fe h^-^TK^b^^*^- b !) ?-Ml34 mg, 0.632 mmol) £ *> % 

* - 

<b^ 3 0 (30. 3 mg, 49%)$r#fc 0 *'.'. 

AFCI-MS m/z : 490 (M+H) + . ... . . 

;ife#l3 i Wb^3 D * . e 

=#ff|4 i: UT> ###J 8 -e&btlZih&W g (50. 1 mg, 0. 124 mmol) % 

HH(0'. 0500 mL, 0. 873 mmol) , 2 - (2-T$i S ^h*is) ai^y — /KO. 0630 mL, 
0.628 mmol)*3<J:t^h V T*fe h^^TK^b*^^ h V *A(130 mg, 0.612 mmol) 



£ 19 , 'fb-a*^ 3 1 (44. 6 mg, 73%) 



APCI-MS m/z: 493 (M+H) + . 
Ijfefli) 3 2 

*0!4 fcPWIfclLT, j (29.4mg, 0.0704 mmol) N 

H6£ (0. 0450 mL, 0. 786 .mmol) N n - ^cr kW7 5: ^ (0. 0538 mL, 0. 654 mmol) 33 «£ 
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X* b y T± b *ffcmikfo Vm-T b y ?-Ml62 mg, 0. 762 mmol) J; K) > 3 2 



(30. 0 mg, 93%) 



ESI-MS m/z: 459 (M-H) ". 

mmm 3 3 at^m 3 3 ) 

4 £ l^^fc UT X #1 1 1 T?# h tb%4k&m j (50. 8 mg, 0. 122 mmol) x 
@£|£(0. 0420 mL, 0. 734 mmol) , v'if/I/T ^ ^(0. 0630 mL, 0. 609 mmol)*5 J;t^ b 
]} T-fe h i/TKllite* Vmi- b V V A (107 mg, 0. 503 mmol) <fc 9 , fc-gMfe 3 3 (28. 5 



mg, 49%) £r#fc 



<■ — o 



APCI-MS m/z: 475 (M+H) + . 
»J3 4 (^^3 4) ' 

i 

4 t mMiZ LT, 1 1 tlZit&W j (51. 0 mg, 0. 122 mmol) % 

@^^(0. 0420 mL, 0. 734 mmolh t/^ft V ^(0. 0530 mL, 0. 608 mmol)*5«J;tJ ? MJ7 
ir b*ri<'7kmikfc$B1- b V V (112 mg, 0. 530 mmol) <£ 9 , \k&%Q 3 4 (48. 8 mg, 

* 

82%) *mc.o 

APCI-MS m/z: 489 (M+H) + . 
MM 3 5 iAY&m 3 5) 

:%M4 i: LT, 1 1 ^#^5^-^ j (45. 0 mg, 0. 108 mmol); 

Ifcgf(6. 0370 mL, 0. 638 mmol) % 'N, & — *?-xL&A'^f' \sl/i?Y $V(0. 0760 mL, 

. * * 

0. 541 mmol):i3£tf bVT± b ^^mfc* b V *i=s(97. 0 mg, 0. 455 mmol) 



<fc 9 s 3 5 (23. 3 mg, 42%) £r#;fo 



APCI-MS m/z: 518 (M+H) + . 

■mm 3 6 ut&m 3 6) 

■^m 1 3 -e#btL/ci<b^^m© h y (116 mg, 0. 235 mmol) <Sr 

DMF (4 mL)fc|§$?U N — t e r t 0 -T^ — >(127 mg, 

0.671 mmol), 1 - t Kb ^^^Z h V TV— M163 mg, 1. 07 mmol)*3 1 - 
^^/V- 3 - ( 3 ' - S?* 5; 7 t°/V) ^/W?-^ 5: K^^(0. 100 mL, 

0. 644 mmol) *Mx., 10 H#P^«#Lfco ^/fc^tfrfp^*^ h y * A* 
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7^-(^1^^/B^Bft^^=i/3)"X?»J4i"5^a:^J;t) % fl*fr*3 6 (93.3mg, 
75%) &#fc 0 

APCI-MS m/z: 548 (M+H) + . 
HJfe^J 3 7 tfb£^ 3 7 ) 

tt&fa 3 6 (79. 0 mg, 0. 149 mmol) £r i?^ n o p< * > (5 mL) Ufc„ w 

b y 7/\s$-uWm(0. 5 mL) SritUi, ^?g.T? 3 ^mWVtc^ RJ&S&^JE© 

ce-^T^K= 100/10/1) i £ £ «9 „ fb^ 3 7 (61. 0 mg, 91%) £#fc D 

APCI-MS m/z: 448 (M+H) + . 
IHWJ 3 8 ttb-a^ 3 8 ) 

-fb#^ 3 7 (43. 6 mg, 0, 0974 mmol) &T± h =■ h V /K5 mL) lZ.f&M U 4 - v> 

t°Vi» (26. 6 mg, 0. 218 mmol) & «fc tW&3i<BfcIfe (0. 0368 mL, 0. 389 

mmol) M-tr 12 ^mmw ufc 0 ^m^mumm^m-r r y * oo 

p n */l>A/;*>V -;V=2Q/\) KX V >" it^ S 8 (12. 7 mg, 

27%)&#fc 0 

APCI-MS m/z: 488 (M-H) ". 
H»J 3 9 {ft&m 3 9) 

(107 mg, 0. 218 mmol). N— t e r t -~f Y^r^yt! ?Vif^)V—\ J -^fxi ]) ^(148 mg, 
0.687 mmol), 1 - t Kd ^i/^ls*/ V V T ^—7^(209 mg, 1. 35 mmol) *3 J: Tf 1 - 
oc^/V- 3 - ( 3 ' - ^-fVT KST'v tW) #/V>tfi?4 ^ KjfiSHfi (0. 120 mL, 
0. 784 mmol) «fc «9 % 4k&%d 3 9 (140 mg, 100%) &#fc 0 
APCI-MS m/z: 572 (M-H) - . 
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Mm 4 o (ik&to 4 o ) 

MM 3 7 tl^jH^LT, it^-^JS 9 (114 mg, 0. 199 mmol) *5 «t TJ* h ]) 
m& (0. 5 mL) £ 9 , 4 0 (76. 9 mg, 82%) £r#fc 0 

APCI-MS m/z 474 (M+H) + . 
Mm 4 1 M tfr* 4 1) 

mm set mm?, tt, 1 3 ■cufetts-ffc^mo h y 7A>&uwmt& 

(107 mg, 0. 218 mmol) N N- t e r t Y^r^iJ T7 = ^(130 mg, 
0. 686 mmol) x 1 — t Ko f y h P T /V(209 mg, 1. 35 mmol)*3 it^ 1 - 

^/U- 3 - (3 ' - f-JVT bVw) # A^vM 5: K4SIE£(0. 120 mL, 

0. 784 mmol) J: Y) „ ik&%0 4' 1 (110 mg, 92%) £r#fc 0 
APCI-MS m/z: 546 (M-H) ". 
MM4 2 Ut&m4 2&X&4 3) 

3 7 £ I^IUM LT\ 4 1 (75. 7 mg, 0. 138 mmol) $3 <fct£ f y 7/^ 

n@^(0. 5 mL) 0; K> > it^4 2 (27. 9 mg, 45%) *5 £tF4 3 (25. 1 mg, 41%) *i?T 

it-^^4 2 APCI-MS m/z: 448 (M+H) + . . 

< > 

fbl^4 3 APCI-MS m/z: 448 (M+H) + . . 
^43 (^#>4'4) " • " 

(107 mg, 0.218 mmol), N— t e r t - ^ b N - ^ f U 

(138 mg, 0. 727 mmol), 1 - t Kn^ri/^y / h V T "/ — A* (209 mg, 1. 35 mmol) 
*5<fct^l -rc^/w- 3 - ( 3 ' - f/U7 5 / ^0 t'/W) #/l^S^f 5 K^4^ 
(0. 120 mL, 0. 784 mmol) «fc «9 % 4 4 (106 mg, 88%) 3r#fc„ 

APCI-MS m/z: 546 (M-H) - . 
MM4 4 Ut&V94 5) 

MM 3 7 t fflffifc UT N it^<^4 4 (77. 8 mg, 0. 142 mmol)*3j:tJ ? f V 7 ;V$T 
ngfcSKO. 5 mL)i^ 4b£^ 4 5 (61. 4 mg, 97%) £#fc 0 
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APCI-MS m/z: 448 (M+H) + . 

MM 4 5 Uk&m 4 6 ) 

mm 3 6 1 mmz it, 1 3 -v&btiz>4b&Mm<D h v y^^wmm. 

(107 mg, 0. 218mmolh N- t e r t -zf Y *\/-tuVi$~;Vjf V i/^(121 mg, 0.688 
mmolh 1 -t Kn^iX^^^ MJT^— /W(209 mg, 1. 35 mmol)*3<tT^ 1 
/V— 3 - ( 3 ' - i?* 5 J Zfxi t» 5 K^^^(0. 120 mL, 0. 784 

mmol) £ «9 , jb-g^ 4 6 (58. 9 mg, 51%) £r#fc 0 
APCI-MS m/z: 532 (M-H)". 
;»!I4 6 0fb^4 7) 

;Jfe^J 37i HUHK: IT,' 4b-^ 4 6 (39. 8 mg, 0. 0750 mmol) *5£t£ h V V >\> 
;*-n@^(0. 5 mL) £ 9 , ik&VO 4 7 (36. 6 mg, 100%) £#fd 0 
APCI-MS m/z: 434 (M+H) + . 
mm 4 7 tfb^ 4 8) 

■ 

mm 3e t mMfc l-t, i 3 -e^^^s-fb^mco h v 

(107 mg, 0.218 mmol) % N, N-i^ ^/l^ V ->V(80. 1 mg, 0.777 mmol) % 1- 
t: Kd h !J 7/- A-(209 mg, 1. 35 mmol) 33 £ T* 1 - at^Tk— 3 - ( 3 ' 

- v?^ f;V7 ^ > .^o tVW) ; $ K^^^(b. 120 mL, . 0. .784 mmol) «fc 9 > 

• ' ■ • 

/fb£4fc 4 8, (68. 7 mg, 68%) &#fc 0 



APCI-MS m/z: 460 (M-H)". * ■ • - 

»ij4 8 Wb^4 9) 

(101 mg, 0.206 mmol), N-Tir^^^ U ^-^(112 mg, 0.956 mmol), 1-fcKn 
*$"<>'*Shy TV— /K215 mg, 1.40 mmol) *5 <£ TJ* 1 -=c£/i— 3 - (3' -S? 
* ^VWT 5//D tf/W) jfr/UatfS^ 5 K£M*&(0. 120 mL, 0. 784 mmol) £ «9 . <b^ 
^49 (87. 1 mg, 89%) $r#fc 0 
APCI-MS m/z: 474 (M-H) - . 

mm 4 9 wb-a-fe 50) 
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(107 mg, 0. 218 mmol) > N— t e r t —7* h ! *i/jfA'i$~A'— 7"T$ /I§@Kl29 
mg, 0. 633 mmol) % f< y / MJ 7 ✓ — ^ (209 mg, 1. 35 mmol) So^LF 

1 -jc^/W- 3 - ( 3 ' -*J**f-7VT ^/7°n fcVW) jfrAotfi^ 5 Ktttttt(0. 120 
mL, 0. 784 mmol) £ 9 N ft&fo 5 0 (44. 4 mg,. 36%) £r#fc„ 
Ht£0!l 5 0 tffc^ 5 1 ) 

mw\ 4 o t mmz. tt, 4 9 -?# ^ ti-ttit&vo 5 0 (36. 0 mg, 0. 0640 

mmol) $5 £tf b !> 7 n @^ (0. 3 mL) if), 5 1 (18. 0 mg, 61%) £#fo 0 

APCI-MS m/z: 462 (M+H) + . 

■ 

jujs^js 1 2) ■ 

n»j 36i mm^ it, i 5 -vnhtitcit^-m o<Dhv 

(105 mg, 0. 208 mmol) , N — t e r t -7* Y*lslJ?V&=zfl>— /3 - T 7 = ^ (122 mg, 
0. 643 mmol) x 1-tKo ^f^y h U T "/^—A* (169 mg, 1. 10 mmol) *5 it) 5 1 - 



rc^vi— 3- (3' -*^W§;^o fcVuO K£Ht!£[ (0.120 mL, 

0. 784 mmol) £ 9 . ^^^J 5 2 (87. 5 mg, 75%) ^r#fc 0 
APCI-MS m/z: 562(M+H)\ 



mmol) ito£,T$ Y V 7 u ffiM (0. 5 mL) i «9 % 53©M) 7 )Virxi ffi&M. 

(59. 7 mg, 86%) &#fc«, 
APCI-MS m/z: 462(M+H) + . 
^«J5 3 «k^ft5 4) 



mmol), Kn^-v'^yy MJ Ty^/V(190 mg, 1.23 mmol) *5 £ TJ* 1 - 

;V- 3 - ( 3 ' ^/T'ti \?;V>) jjjutfi?^ * K£lfett(0. 120 mL, 0. 784 

mmol) <£ «9 , 5 4 (80. 5 mg, 72%) Srf&fco 




Mm 5 2 (ft-fr*5 3 ) - 

HW!)3 7 t lU^LX, ISJfcfcfs I^btitc4k-&V0 5 2.(67.9 mg, 0.121 
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APCI MS ra/z: 548 (M+H) + . 
Mm 5 4 Wb-fr*5 5) 

mm 3 7t mmiz. lt, h%$i 5 3 xm htitcfc&w 5 4 (67. 6 mg, 0. 123 

mmol)*5«ttJ ? h V 7/V^n@^^(0. 5 mL) <£ 9 > W&Sfo 5 5 (52. 0 mg, 94%) £r#fc 0 
APCI-MS m/z: 448- (M+H) + . 
5 5 {{t&Vo 5 6 ) 

mm 36 1 mm?, tt, 1 5 x^h^tdt^-m o(Dhv y/^n^mm. 

(101 mg, 0.201mmolK N— t e r t —~f h>*'5'*A'tf~A'—L—T 9 — mg, 
0. 678 mmol) % 1 — t Ka ap-S^V^ h y 7/ — /1^(168 mg, 1. 08 mmol)*3<t'0 ? 1 - 
^7V- 3 - ( 3 ' f-JVT ^y/n XAsR*?* ^ Fm.mffi.iO. 120 mL, 

0. 784 mmol) £ »9 „ it&Vo 5 6 (66. 3 mg, 59%) £r#fc 0 
APCI-MS m/z: 560 (M-H) - . 

mm 5 6 ift&m 57) 

;2fe#J 37 t mm?- UT, 5 5 X-'&hfhfcfc&m 5 6 (54. 3 mg, 0. 0970 

mmol)*3 Jit* h U :7/K*-nffH&(0. 5 mL) £ «9 x ^^#1 5 7 (37. 2 mg, 83%) £r#fc 0 
APCI-MS m/z: 462 (M+H) + . . ' • , , " ' 

Mm 5 7 ut&m s 8) 

* 

(102 mg, 0. 202 mmol) % N-.t e r- 1 — ~f > ^v^/V^—/!^ L — U i<(140 mg, 
0.651 mmol), 1 - t Kb ^v'^i/^ b V TV— /K173 mg, 1. 11 mmol) $3 £tf 1 - 
^;v- 3 - ( 3 ' -i?* f;P7 5: / 7°n t°/U) UAstfttJ 5: Kill(0. 120 mL, 
0. 784 mmol) £ 19 . 5 8 (94. 7 mg, 82%) £#fc 0 

APCI-MS m/z: 588 (M+H)\ 
■Jfeflll 5 8 (4k&W 5 9 ) 

;j£^J 37i IT; 5 7 -e# h Mtfc&& 5 8 (70. 5 mg, 0. 120 

mmol) *5 £U h V 7/W^-n^(0. 5 mL) £ 19 x it&m 5 9 (51. 2 mg, 88%) £r#fc 0 

■ 

APCI-MS m/z: 488 (M+H)\ 
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Mm 5 9 (.it&m 6 0 ) 

-Mm set mm\z it, m^m 1 5 x«n h frtcit&m o©n) y^u^sm. 

(104 mg, 0. 206 mmolh N, N — i?* *f-?\sif V -»-(73. 3 mg, 0. 711 mmolk 1- 
t Koaf^yj/ h y Ti/— M183 mg, 1. 18 mmol) *5± 1*1 -ac^V- 3 - (3' 
— 'f-JVT KJzfn tVV) %/l'7$i/s( K VMW&(0. 120 mL, 0. 784 mmol) £ 9 x 

6 0 (76. 4 mg, 78%) 3r#fc 0 
APCI-MS m/z: 476 (M+H) + . 

Mm 6 o «b-a-^i 6i) 
Mm 36 1 mm?. tt, i 5 Tmbtiftik&vo o<ohv ? 

(102 mg, 0.202 mmol) x N J te r t —V* b ^■Sofr/M^A'— N — ^)V^f V 

1 

■ 

(122 mg, 0. 645 mmolh 1 — fc KP^^y^ b !J 7V*-Ml65 mg, 1. 06 mmol) 

(0. 120 mL, 0. 784 mmol) <fc «9 > 6 1 (75. 4 mg, 66%) 3r#fc 0 

APCI-MS m/z: 562 (M+H) + . 

;«J 6 i (it&b 6 2) 

fij 3 7 i: mWiT- UT, HJfe^J 6 0 T?# btlfrfc&m 6 1 (61. 8 mg, 0. 110 

* ■ ■ 

mmol) *5£W V yfVUrxi %m (0.* 5 mL) J; <9 N 6 2 (45/9 mg,' ' 90%) £r#fc 0 

APCI-MS m/z:- 462 -<M^H) + . 1" • ' - ° 

;»J6 2 Offcl^ 6 3) 

Mm 3 6tmmfcvx, ^nm 1 5 xm^tiit^m o<Dhv ? 

(103 mg, 0. 204 mmol) x 3 - V 9 J J t°^-^(103 mg, 0. 656 mmol) , 1 - 
t Kn^v"^;/ b V T-S— Ml99 mg, 1. 28 mmol) $5 «fctf 1 -^/V- 3 - (3 ' 
-v^ f;l/7 ^ / tVW) #/V^i^ ^ K*ftSBSfc(0. 120 mL, 0. 784 mmol) <£ K> s 

6 3 (75. 1 mg, 69%) £#fc c 
APCI-MS m/z: 530 (M+H) + . 
Mm 6 3 tffcfr* 6 4 ) 

Mm 36 t m&fc Ut\ 1 5 X'&tbfr1tik&® o<DhV 7;U*nm 
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(102mg, 0.202ramol), N, N- >M y —T ^ / 



(119 mg, 0.710 mmol). 



1 - t Kndr^y / b y 7/- /K178 mg, 1. 15 mmol) 1 — a^/U— 3 - 
(3' — ifff-frT^ tW) 5: Kiftl&iSUO. 120 mL, 0. 784 mmol) 

<fc 9 , 6 4 (61. 3 mg, 60%) £r#fc„ 

APCI-MS m/z: 504 (M+H)\ 
■Mm 6 4 ttfc<8^ 6 5 ) 

MM 36 £ mm?- Ut> &3§M 1 5 T?# fefLfeflfrfrtt o <D MJ BEggfe 
(103 mg, 0.205 mmol). ^ h^^M (0.0500 mL, 0.652 mmol), 1 - 1: Kn^ 
^O-y hi) 7/- /V(192 mg, 1.24 mmol)*5 ±15 1 — cn^/l/- 3 - (3' -v^^ 
/UT 5: 7 K'/U) iJAstf&J 5 K^^^(0. 120 mL, 0. 784 mmol) «fc t> , ffc£*§& 6 



5 (63. 8 mg, 67%) 



APCI-MS m/z: 463 (M+H) + . 
IWJ 6 5 Offc^ 6 6) 

Mm 36 1 mm?. u-c, ###y i 5 -c#btt^b^ o <d h v y^u^mA 

(113 mg, 0.224 mmol), N — r-fc^vWjJ fXlOl mg, 0. 858 mmol) , 1-tKo 
=¥v"<:xy* b V T M20 _ 9 mg, 1. 37 mmol)*3 ±15 1 -az^vV- 3 - ( 3 ' 

% (0. 120 mL, 0. 784 mmol) £ <9 , 



* - -t # • * • * - t . - ^ . t 

6 6 (71. 5 mg, 65%) &#fc„ ' "' . ' 

APCI-MS m/z: 488 (M-H) 
»>1 6 6 (fc^ 6 7) 

Mm 3 6b IT, 1 8 X^hfhtcit^-m r <D^^ (77^ 0 mg, 

0.175 mmol), N- t e r t ~zf b L-^n J) ^(108 mg, 0.502 

mmol), 1-t Kn^i/^y/ MJ7/- /K187 mg, 1. 21 mmol) *5 «J; 1 
-3— (3' fc 9 /!^) ^7/V/K^$ K*£l&£ (0.120 mL, 0.784 



id) £ 9 , 6 7 (108 mg, 100%) 



APCI-MS m/z: 602 (M+H) + . 
;»y 6 7 «fr&4*J 6 8 ) 
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mMm 3 7 1 mmiz lt, mmm 6 6 •v'&btit^k&yo 6 i oi. 6 mg, o. 152 

mmol)3o £TJ* b y 7 n (0. 5 mL) J: 9 , <fb^#J 6 8 (70. 9 mg, 93%) &#fc 0 
APCI-MS m/z: 502 (M+H) + . 
■Mm 6 8 <A\&m 6 9 ) 

3609 36i IrTO^ UT, ##01] 1 8 -C#btbfcfb^ r <D3^m^:(74. 4 mg, 
0. 152 mmolh N, N-v 5 ^ ^/U^U ^^(94. 9 mg, 0. 920 mmolh 1— fcKn^V 
^<l/^ h V T>^— A(204 mg, 1.32 mmol):i3 £TJ? 1 -a^/U- 3- (3* -vM^- 
AT 5 / if AO # A'tfv^ ^ K^^^(0. 120 mL, 0. 784 mmol) <£ *) , 4k&%0 6 
9 (81. 5 mg, 100%) 
APCI-MS m/z: 490 (M+H) + . ' 

mm 6 9 wb-a^fe 70) 

Mm 3 6 t mm?- LT, #%M l 8 -X?#bttfc^#> r <D±&^i&(75. 8 mg, 
0.172 mmolh N- t e r t -Z? Y A'/j^A-— N — * ^frtf V v-^05. Omg, 

0. 502 mmol) , 1 — b K o ^^^^ MJ7 A* (198 mg, 1. 28 mmol) joJztF 1 — 



A- 3 - ( 3 ' —i?* % J -?X2 fc°A) jjjV&VJ * K4&Hfe*& (0. 120 mL, 0. 784 

mmol) £ <9 % \\&mi 0 (103 mg, 100%) Sr#fc 0 - ; ''" 

APCI-MS m/z: 576° (M+H) : . - '- - - 

«!|7 0 (^4*7.1) . 

mm 3 7 i: mmz u-c, hjm 6 9 x-^htitzit^-m 1 0 (86. 2 m g , 0. 150 

mmol) 3o <£ h U 7^*nBH»(0. 5 mL) £ 9 , flS-g^ 7 1 (64. 0 mg, 90%) 3r#fc„ 
APCI-MS m/z: 476 (M+H)\ 

mm 7 i 7 2 ) 

iJfi^J 3 6k WIWZ. LT, ##05 1 8 T?# b tltcit&m r (76. 8 mg, 

t 

0. 174 mmol) % N - t e r t — -f Y }Vi$~)V>f ]) i^^(97.7 mg, 0.558 mmol), 

Kn^->^<^y h y 7/- /K187 mg, 1.21 mmol) *5 <fctf 1 — at^/U- 3 - 
(3' -^W5/7'B^) $ K1ftHKtt(0. 120 mL, 0. 784 mmol) 
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£ 19 s it&Vd 7 2 (96. 9 mg, 99%) 3r*tfc 0 
APCI-MS m/z: 562 (M+H) + . 

Mm 7 2 <&&m 7 3 ) 

mm 37 1 mmz ux, mmm 7 1 -t?# btitcit&m 7 2 (so. 9 mg , 0. 144 

mmol) *5 £Tf h V 7 Ao<J- n (0. 5 mL) £ 0 fc&VO 7 3 (61. 1 mg, 92%) 2r#fc 0 
APCI-MS m/z: 462 (M+H)\ 

'MM 7 3 Of b"£4& 7 4 ) 

;»J 38i UT, 1 8 t?# h frk.ft&m r <Di»&(50. 3 mg, 

0. 114 mmol) x 4 - ^?VT ^ 7 t° U ^ (33. 7 mg, 0. 276 mmol) *3 ^TJ^Tklf 



(0. 0500 mL, 0. 529 mmol) &'V , 7 4 (45. 6 mg, 90%) £#fc 



APCI-MS m/z: 447 (M+H) + . 
Mm7 4 tfb-a^7 5) 

^##! 4 £ UT, 8 T?# h tlZ>4b&m g (51. 3 mg, 0. 127 mmol) % 

(0. 0440 mL, 0. 769 mmol h 1—7 =f-)V— tV7^y(0. 0710 mL, 0. 635 mmol) 

*3 h y T-fe b ^TKiSHb* h V VJ* (119 mg, 0. 563 mmol) «£ 9 % 

. 7 5 (52.4 mg, 85%) £^fc e - ' - 

* • • • 

APCI-MS m/z:- 488 (M+H) + . , . 

wmm 7 5 (^#^7 6) * 

##00 4 £ I^HIM Lt, H3£0iJ 8 T?# bfoZik&yo g (86. 0 mg, 0. 213 mmol) % 
1^(0.0730 mL, 1.28 mmol), 2 —T 5 7-1, 3 -^P/^v^— /Kl00 mg, 
1. 102 mmol)*5«tt) ? h !) Ti? > ^ Vzkf^b^ b- y (202 mg, 0. 952 mmol) 

«£ 9 . 7 6 (18. 0 mg, 18%) £#fd„ 

APCI-MS m/z: 479 (M+H) + . 
7 6 Mfrfrtt 7 7) 

^nm 4 ^ piuk: ut, mmm 8 -anh^w^m g (si. 4 mg , 0. 202 mmoi) % 

i^^(0.0730 mL, 1.28 mmol), 3-T^7~l, 2 -zfusS^i?*— /U(88. 2 mg, 
0.968 mmol)*5j;tJ?M;T-fe b^ri/7K^b^!>^ b y ?A(202 mg, 0.952 mmol) 
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£ 9 . tt&m 7 7 (21. 9 mg, 23%) £#fc„ 
APCI-MS m/z: 479 (M+H) + . 
MMM 7 7 Ut&® 7 8 ) 

N-t e r t-^h ;Vi$=L;\s— y — T $ J ^^/W^KlO g, 49. 2 mmol) £ 

THF (100 mL) Kljg^PU N, N' -*>;V^—;V*M 5 Ml4. 3 g, 59. 0 mmol) 

&M?L, ^?&t?30^-F^^bfCo ^V^-e N N, O-^^^t Kn^l'T^y 
^^(6.2 g, 64.0 mmoDSrJPx., ^i&T? 12 B^MJJH^Ufc, RJfciKKlTkSrj&n*.. 

f£*iUfc„ ^^JEEW*t-^) ^il-J:!3s l-(tert-^h *i/#A>tf=.A' 
TKS) -3 - (N-p? h^i/-N-^f;^;W^^;W) :7° n (9. 55 g, 80%) 

APCI-MS m/z: 247 (M+H) + . 

±|BT?#f>tbfcl- (t e r t-^b^*/U#^7 5/ ) -3 - (N-^ h 
j^-N-^^/^/W-^e^/V) ^a/-?y^THF (300mL) Id^ftPUfCo ^ 

v 

Ks - 10t^ y ^'0 if ;W i/ !? A ^ o 7 K<E>2.0 mol/LTHFi£$& (18.4 

. - • . . . 

mL, °36.8 mmoD ^P^L, l^figf 15 #TO#Ufc 0 g^T% 7 tc^AS*?**/*? 

KO 2.0 mol/LTHF^^(21. 3 mL, 42.' 7 mmol) Sr-lOtT^D;^ 

T? 3 P*W»J^Ufc.KiSa9[lz:gfflfe(5. 6 mL) Srip *.«EEil*| bfc 0 ^SfciTkSrJP*., 

* 

^Is/ffim^^S/ l->4/l) t?3»iSli-5r ttCt «9, 4- (tert-^b 
dp- /l^cn/V-T ^ 7 ) n 7 a 7 > (3. 95 g, 39%) £r#fc 0 
APCI-MSm/z:- 264 (M+H)\ 

Jb|B-C^#fe^fc:4- (t e r t Y }Vi?s^;VT * / ) ^fn7xyy^ 
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* ? /-M80 mL) *3 <fc Xfimm* (20 mL)©*g^8^te^fl?bfc. r.<D^lC^^-fe 
5;^7/W^v?K^^(3.80 g, 30.0 wnol)%MZ-, 5 B#F^#bfc„ KJ&ffi. 

zmmmm^ mm^^u^ mm^^xmm ufc e ^Ji&^&tTk-^ 

^7^/) yfn7x;y=ftt^;w^^ (3.86 g, 76%)&#fc 0 

APCI-MSm/z: 337 (M+H)\ 

Ji|ST^^tl/fc4- (t e r t h ^v^/WJw^T ^ / ) /fo7x;y= 
^■tf-fe 5 ^/W^i/ (1. 69 g; 5. 02 mmol) ^r^^an^^y (50 mL) \Z.W& U t° V 
i?>(3. 30 mL, 40. 2 mmol) 43 £ tfl&ffc MM ^/VT^/ViZ. 1 mL, 25. 1 mmol) £r 

^*a-e 12 ^mmwvrc 0 ^jtm^imoiAmm^M^ mux 1 mmm$¥ 

m q (2. 02 g, 80%) &#fc„ . 
APCI-MSm/z: 505 (M+H) + . 

Xgk 5 t3> 

_b|2-t?#btbfc{k^ q (0. 674 g, 1. 34 mmol) & 4 mol/L ^Tk^-g^^^/V' 

* r * 

mm (20 mL) lCfg$?bfc 0 M-C 30 #|W«# U R^**«flE*il6tfc. «SESr^ 
rc^zc— tWC !)^7!J — f5 r. £ K X «9 , 1 8 K%dM<Dfc&%l r ©*fcBfe 

m. (574 mg, 98%)£#fc 0 
ESI-MS m/z: 405 (M+H) + . 

±t&X*'&btltz.fc&yd r <D^@?i&(450 mg, 1. 02 mmol) ta n ^ ^ ^(40 mL) 

*5 J: b V ^)VT 5 ^ (2. 5 mL, 17. 7 mmol) SrAP bfc„ ^ s 2 - ^ o 

n— 1 — :t^;*/U*:=:/l^ n7^f K(0. 74 mL, 7. 07 mmol) ^P*., MUX 30 ^ 

* 
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* 

t \Z £ *) , -fb-^t) 7 8 (169 mg, 34%) £#fc„ 
APCI-MS m/z: 495 (M+H) + . 

ISfly 7 8 Uk&m 7 9 ) 

MM 7 7 "C# btlZik&yd 7 8 (490 mg, 0. 991 ramol) SrTi? h =• b ]) /l*-(5 mL) % 
^ * / -A- (5 mL) *5 «k ffrfn^mTkfJf "7" r y * (5 mL) U ^ ^ 

T 5 >MfflM.(808 mg, 9. 91 mmol) ZMx.. 15 ^j^^Ufc S/S^^tK^ 

o * / —A-/ h y =^*f-)\>T % ^=°>0/\0/0. 1) bfc 0 # 

±f$.m& 4 mol/L i&(bfciSf-@1^:^/^f&(20 mL)*3 itf^^/l^— TVl'"? V 
^7!) — T £ - ir <t «9 ifc-g^ 7 9 (206 mg, 36%) &M.W&b LT#fc 0 
APCI-MS m/z: 540 (M+H) + . 

MM 7 9 0fb^8 Q) 

• — • . • •, .' • . _ . 

MM7 7X~%btb%fc&y>)7 8 (505 mg, 1.02 mmol) % 7 mol/L 7^- T — 

- ■ ■ - ■ ■ 

* 7 -7H» (100 mL) fc^f.U 12 bfc„ SiS^^^iiE^ U 

y # *ftVfi 7 i» ^ n-7f^77^(^DO 7fr7\sJ*/* ? / ~)V/ b V ^ 

^v^T 5: ^=6/1/0. 35) X^mm Ufeo # ^tVfclSI^*^ 10% i&fbTKfff - P< * J 
— A-}«(10 mL) U i?:^/l^c— ?vW50 mL) ^*Px,^Cfc^^^r^^ U 

f£$i1-5 r £ l£ <fc 9 > >fb^ 8 O (235 mg, 43%) £#fc 0 
APCI-MS m/z: 512 (M+H)\ 
J60!l 8 0 8 1 ) 

#09 1 7 X^tbtlZitG-yn q (0. 81 g, 1. 60 mmol) & t e r t — ^ / — /V(35 
mL) l^mm U 1 mol/L 4&&-1 mol/L BfflH" h y ^i»I(pH=3, 12 mL) 
*5 «k t^TklUb* ?f5f b y »7 A (0. 60 g, 16. 0 mmol) SrJp *. N 60°CT? 15 ^BflSM^ b 
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/i— i/d -emm-tz z-t^z*), 8 1 023 m g , 48%) 

APCI-MS m/z: 421 (M+H)\ 
H»J 8 1 {fti&to 8 2) 

HJf&tfil 8 0 -e#£>*b:Mfra^ 8 1 (323 rag, 0. 768 mmol) Srv^ o a ^ ^(10 mL) 
t°y (0.230 mL, 2.69 mmol) *5 «fc 5 -^B*/<V!)^ P^-T K 
(0.206 mL, 1.54 mmol) ^*Px., 30 #^#bfc 0 SJS?KK:*SrJP^., Mft 

U ^Sr^£EM*Ufc„ ^&i^^/K*/Vtf^v'K (DMSO) (10 mL)^ 
«IU R»t h y ^ A (0. 315 mg, 3. 84 mmol) SrflP;!, ^ft"C 24 H#M^#Ufc 0 S 

^ * 

(0. 386 g, . 99%) £r#fc 0 

APCI-MS m/z: 503 (M+H)\ ' ' 

*H»J8 2 (fl^J8,3) ' ' 

• 'HJ£#| 7* 7 (DI@5 £ IWKK:-U-C\ HJfe^J 8 1 1*mbfhtztt&m 8 2 (0. 386 g, . 
0.768 mmol) *5 £ 4 mol/L ^b7K*-ft»^^H§»(10 mL) J; t) % {b^8 3 
(0.217 g, 64%)&#fc„ 
APCI-MS m/z: 403 (M+H) + . 

mnm 8 3 (^^ 8 4 ) 

H2&#J7 7©Ig6 ^PHI^LX, mMM8 2T?#bttfcfb^8 3 (185 mg, 
0.417 mmol), b y ? >-(0. 290 mL, 2. 11 mmol)*3 iiXf-2 — ? n n - 1 -rc 

^ 07^ K(0. 066 mL, 0. 632 mmol) «fc 9 % 8 4 (0. 205 mg, 

99%) &#fc 0 
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APCI-MS m/z: 493 (M+H) + . 

;wj 8 4 ut^m 8 5 ) 

MM 7 8 t mm?- Ut, MMM 8 3 t?#5>tbfci>fb'a-#J 8 4 (0. 205 mg, 0. 417 
mmol)*3«tt^^^ *f-)V7 ^ V^^^(0. 348 g, 4. 26 mmol) «£ <Q x {b^^ 8 5 (0. 177 mg, 
77%) Sr#fc„ 

APCI-MS m/z: 538 (M+H) + . 

■mm 8 5 wb-a-^i 8 6 > 

!Jfe08 7 7<DXa3T*#^^bfd4- (t e r t —7 ?Vi£^)VT % /) 7 

f 07x7 ^=^^± 5 ^7/W^y^(0. 968 mg, 4. 09 mmol) £rTir h 1/(20 mL) 
#?U S^(l.7mL, 20:5mmol)*5J:t^il7K@^^(L9 mL, 20. 5 mmol) ^Px.. 



^^JE@*bfc o a^^^^/— ^(30mL)^J:t^t K7^« l7KfP^)(20mL) 

£;DP?U ^i&-e 1 B#r^^#bfc 0 RJfciRK: 1 mol/L iSBfcSri&n*., ftift^^-ett 

« 

4^8 6 (0.910 mg, 59%)£r#fc 0 

APCI-MS m/z : 379 (M+H) + . • : ■ 

8 5 -?1&tbtltz.4t&!&) 8 6 (0. 334 g, 0. 883 mmol) ^ri^^ n n ^ ^ ^ (10 
mL) fcl^fi? U tT P >- (0. 376 mL, 4. 41 mmol) *3 «fc U^>fb M) ^ f/P7t ^/U 
(0.326 mL, 2. 65 mmol) ^fiT 12 NpWHJM^ Ufeo RJ&ifcfciBifcSrfln*.* ^ 

^ h ^7 7 ^ -(^1^/^^/^=3/2^1/1) T*«|f3R-ra r £ m «fc «9 , 4b£- 

^ 8 7 (0. 327 g, 80%) £#fc„ 
APCI-MS m/z: 463 (M+H) + . 
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mm 8 7 at&m 8 8 > 

■Mm 7 7 <DJLU 5 t mmfc Ut, HiS^J 8 6 T*#&Jh/fc<fb£-4fe 8 7 027 mg, 
0. 707 mmol) *5 «fc U 4 mol/L jft^b**-Bfflfe*^A««J: t> * 8 8 (214 mg, 



77%) £#/c 



*H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1. 24 (s, 9H) , 2. 17 (m, 2H) , 2. 28 (s, 3H) , 2. 39 
(m, 1H), 3.03 (m, 2H), 3.23 (m, 1H), 7.21-7.45 (m, 5H). 
APCI-MS m/z: 363 (M+H) + . 

MM 8 8 (\&&m 8 9 ) 

MM 8 5 "t?# btltcfc&Vo 8 6 (299 mg, 0. 790 mmol) £r *J9 a n ^ ^ ^ (8 mL) 
WS#IU t°y v 5 ^ (0.202 mL, 2. 37 mmol)j3«tt^4-^i3^^^y/^^o^^ K 
(0.230 mL, 1.98 mmol) %M XL, ^fi^ 30 ^^#bfc 0 RJStttC^cSrJp^., g|F 



A(0.324mg, 3.95 mmol) <£JP XL, ^M-X* 24 H#|f^# bfc„ ^^ICtK^Px., @^ 
V/g^^A^ 1/1—2/3) 8 9 (0. 265g, 75%) 



APCI-MS. m/z :. 447 (M+H) + . 

* 

MM 8 9 9 0) 

•JS^J 7 7 <DX=H 5 i: PltRH: UT, H»J 8 8 ^ fefLfc-ffrfr* 8 9 (0. 265 g, 
0. 593 mmol)*5<fcTL* 4 mol/L »ffc**-Sffl|3^A4S*t(10 mL) «t «J , ffc^ 9 O 



(0. 195 g, 86%) Sr#fc 



APCI-MS m/z: 347 (M+H) + . 

»d 9 o (ik&m 9 1 ) 

;JSM8 1 tmmKVX. mMM8 5Xnbtl1t{b&V!>8 6 (274 mg, 0.724 
tolh t°D i?i/(0. 185 mL, 2. 17 mmol) % 5-^n^l/!);^P7'f K(0.242mL, 
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1. 81 mmol) *3 <fc t*ftBW- h V (0. 324 mg, 3. 95 ramol) J: 9 > 4\&Vo 9 1 (0. 267 g, 



80%) 



APCI-MS m/z: 461 (M+H) + . 

mm 9 1 uk&m 9 2 ) 
■mm 7 7 oig 5 1 mux. t't, mte^ 9 0 t>tiit4t&vo 9 1 (0. 267 g , 

0. 580 mmol) *5 ± 4 mol/L 4&-fb7K^-^^^V^(10 mL) «fc *) , it&m 9 2 



(0. 181 g, 79%) Sr#fc 



u. 0 



APCI-MS m/z: 361 (M+H) + . 

mmm 9 2 orb-g^ 9 3 ) 

71^(0.0153 mL, 0.221 mmol) IrDMF (1 xsL)\zMM\^, TK^ft^ b V V 
(ll.lmg, 0.278 mmol) SriP*.* O'Cfc^iP Lfc e tfcl^T?, 1 9 T*# h flft 

ik&%0 s (30. 5 mg, 0. 0631 mmol) ^rAPx^ ^ift-C 1 4 B#F*Q^# Ufc„ SI^I^^tK^ 



40/1) 5 -HaD, 9 3 (0. 0054 g, 19%) £r#fd 0 

APCI-MS m/z: 455 (M+H)\ 
'MW9 3 (4b^9 4) . ' 

;j£^!)9 2tl^il^b-C, ###Jl 9T#^nfc-fb^.s (33.2 mg, 0.0686 
ioI) % W 5 /K19. 1 mg, 2. 81 mmol)*3 it^TK^b-t- MJ ^ A (11. 1 mg, 0. 278 



ioI) % J; < tt&m 9 4 (12. 4 mg, 40%) Srttfc 



o 



APCI-MS m/z: 456 (M+H) + . 
rife^ll 9 4 ({frg^ 9 5) 

#011 4 i: IH^^ Ut, ###!J 8 "C# tbtltcit&Vn g (50. 0 mg, 0. 124 mmol) % 
WtM (0. 090 mL, 1. 57 mmol) N 2 — t° 3 JJ tVT 5: ^ (0. 0650 mL, 0. 968 mmol) $5 £ XS- 
Y ]) T-fe K^ri/TK^fc* 1* ^ A (116 mg, 0. 547 mmol) X *) , ik£>%d 9 5 

(42.5 mg, 69%)&#fc„ 
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APCI-MS m/z: 496 (M+H) + . 

mm 9 5 <Ak&m 9 6 ) 
nm 4 1 mmz lt, mnm 8 x*m tbtitcit&vo g (50. 6 mg, 0. 125 mmol) N 

(0. 0450 mL, 0. 786 mmol) x 3 - fc" = V /VT ^ > (0. 0650 mL, 0. 968 mmol) $5 £ 
hV 7± h ^-^mit^ tmi- hVV& (X28 mg, 0. 603 mmol) £ «9 N \\&m 9 6 
(56. 0 mg, 90%) £r#fc„ 
APCI-MS m/z: 496 (M+H) + . 

mm 9 6 Wc&fo 9 7 ) 

■nm^hWm^X, ^m%X'&hfrtzL\\&m%{\Wm%, 0.248 mmol) N Wt 
(0. 090 mL, 1. 572 mmol) > '(S)-(-)- 1 -7 *l ^;V^.^-?VT K ^ (150 mg, 1. 24 
Tmol)&£lfihVT±h*is7km4k*ymi-h}) ?i»(210 mg, 0.992 mmol) £ «9 , 

9 7 (50 mg, 40%) #fc„ 
APCI-MS m/z: 509 (M+H) + . 
9 7 Offc-a^ 9 8 ) 

Wnm 4 £: H^K: UT, 8 T»# hfhtLit^m g (101 mg, 0. 250 mmol) % Wt 

(0. 0900 mL, 1. 57 mmol) , 3 - T ^ / t° y (138 mg, 1. 47 mmol) *5 £ Xf h V 
T-fe b ^TK^b^ hU!7A (214 mg, 1. 01 mmol) <fc «9 „ fc&Oo 9 8 (96. 7 mg, 



80%) £#fc 



APCI-MS m/z: 425 " (M+H) + . 

;»J9 8 at-a-^9 9) 

=#09 4i»LT, #J 8 T?# hfrfcik&m g (102 mg, 0. 253 mmol) , ffi 
(0. 090 mL, 1. 572 mmol) , 4 - (75/> ^W) t° !) ^(136 mg, 1. 26 mmol) 
&£X$hyT±h*i/7km4k*t>mi-h}) $J*(214 mg, 1. 01 mmol) i «9 s 



9 9 (96. 8 mg, 77%) £r#fc 



APCI-MS m/z: 496 (M+H) + . 
Mm 9 9 (te^tf 10 0) 

* 

mm 4 i: PI«fC Lt, 8 t?#btT,fcf^^ g (490 mg, 1. 21 mmol) % ffi 
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(0.420 mL, 7.34mmolK \?^<9 2 -^"^(606 rag, 6. 05 mmol) *3 <fc t£ h 

V T± h *iy7km4t* h y V A (1. 02 g, 4. 84 mmol) £ <9 , 1 0 0 (563 



mg, 95%)£#fr 



APCI-MS m/z: 488 (M+H) + . 

mm loo Mb£* ioi) 

■mm 4 i: pesk: tt> mmm 8 -e^^^^^ g aoo mg, o. 248 mmoi) % m 

£(0.0900 mL, 1.57 mmol) „ 1 -T±f-^^<9 ^(159 mg, 1.24 mmoD^it/ 
hVT-Zh ^i/frm^* VWl-r h y V A (210 mg, 0. 992 mmol) J: V „ |b£^ 10 1 



(110 mg, 85%)§r#fc 



APCI-MS m/z: 516 (M+H) + . * 

mmi o i ort-a^i o 2) 

4 t tt, 2 2 "CWfeih/fcfb'&tt v (0. 249 g, 0. 663 mmol) x 

(0.240 mL, 4.20 mmol), *?^AsT % ^(0. 243 g, 3.32 mmol) *5 J; IF h V T 
ir b 3ci/7kBitfc VM-f- V y *7 A (0. 562 g, 2. 65 mmol) «t 9 % ih^^S 1 0 2 (0. 236 

g, 82%)£r#fc 0 

APCI-MS m/z:' 433 (M+H) + . 

36001 0 2 (fc&mi 0 3) 

MM 10 1 V&btlfz.4b&%) 1 0 2,(34. 3 mg, 0. 0793 mmol)£r^ * /— /U(0. 5 
mDlCftffL; ^b-ty ^A(III) • 7 TKfP^I (29. 5 mg, 0. 0793 mmol) *3 t^TK^b 
*!>itM)!>i>.(30.0nig, 0.793 mmol) ^DX., 1 R#W«# Ufc 0 



* / -/V=90/10) ~?ffimirZ> Z.tfc£<9, tt&m 10 3 (15. 1 mg, 52%) 



v — O 



36011 1 0 3 Mb-S-^i 0 4) 

360U 10 2 T?#^ttfcfb^ 10 3 (15. 1 mg, 0. 0415 mmol) ^np^^ 
(0. 5 mL) UlJ£# U O'ClC^SPUfco £©*SWi:, fc° y >- (0. 0128 mL, 0. 150 mmol) 
*5 £ "OWIS b y ^ ^A'T-fe^/KO. 014 mL, 0. 125 mmol) Sr^Ox., MLT? 15 
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p n * / — A-=90/10) TitaSH-S ^ t \Z. J; «9 ^ 4£&Vl> 1 0 4 (9. 20 mg, 

50%) £#fc c 

AP-Ms m/z: 447 (M+H) + . 

»j 104 (fc-a-^ 105) 

4 £ m&tC IT, 8 T?# btltcit&fy) g (50. 1 mg, 0. 124 mmol) N 

B1f»(0. 0450 mL, 0. 785 mmol) N 4 -^^;VT 5 7 y ^vH? !) (84. 4 mg, 0. 620 
mmol)*5.J;U ? hlJ7'-feh=ari/7K^b^!>^i-hy ?A(105 mg, 0.496 mmol) «£ X) „ 
it&m 1 0 5 (51. 4 mg, 79%) &#fc 0 
AP-Ms m/z: 524 (M+ H) + .. 

'Mm 105 1 o 6 ) 

■■^M 4 £ fttigtC LT, 8 T?# htltz.it^ g (0. 0502 g, 0. 124 mmol) % 

ffiWl (0. 045 mL, 0. 786 mmol) x N -acfvwf y yn tVl'T ^ ^ (0. 0542 g, 0. 622 
mmoD&itJSMJT-fe h ^ri/7K^b^ h V 9 & (0.105 g, 0.496 mmol) «fc 9 „ 

1 0 6 (0. 0435 g, 74%) £r#fc„ 
APCI-MS m/z: 475 (M+ H) + . 

'MM 10 6 ab-a-^j 10 7) , 

4 £ RMftK: UT> #%#J 8 t?# btbtcfc&yd g (0. 0710 g, 0. 176 mmol) , 
@£@£(0. 062 mL, 1. 08 mmol) N 2 - (jx.^-/VT % / ) / — /W0. 0784 g, 0. 880 mmol) 
*3 £ IF h V T± h * i/7km<t* h V 9 A (0. 149 g, 0. 704 mmol) £ 9 % 

#11 0 7 (0. 0572 g, 68%) £r#fc 0 
APCI-MS m/z: 477 (M+ H) \ 

M1MM1 o 7 (ik&mi O 8) 

4 t mffiK Lt, 8 T?# bfotz.ik&m g (0. 0750 g, 0. 186 mmol) , 

& R (0. 065 mL, 1. 13 mmol) „ # / —;UT $ ^ (0. 0978 g, 0. 930 mmol) $o£T$ 
h V T± h*ri/7kmfc*?^-i- hV ?J*(0. 158 g, 0. 774 mmol) £ t) , {b^ 1 O 
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8 (0. 0708 g, 77%) &*#fc 0 
APCI-MS m/z: 493 (M+H) \ 

MM 10 8 <Ak&m 10 9) 

■3%m 4 t mm?- UT, ###| 8 Tit btht^it^ g (0. 0985 g, 0. 244 mmol) N 
@£$K0. 090 mL, 1. 57 mmol), tVVT ^ >-(0. 0700 g, 1. 22 mmol)*3 £TJ* 

b y Til h V V A (0. 207 g, 0. 976 mmol) 0: <9 > Ifc-g^ 1 O 



9 (0. 0772 g, 71%) &#fc 



APCI-MS m/z: 445 (M+l) *. 

»j 109 ift&m 110) 

4 b Lt, 8 htltc^m g (0. 0516 g, 0. 128 mmol) x . 

Wtm. (0. 0450 mL, 0. 785 mmol) N i? * f;V7 ^ / sc^/V^ 5 ^ (0. 0654 g, 

0. 640 mmol) *5«fct)* h U Ti? h ^^TK^b^ 9**?- h!) A (0. 109 g, 0. 512 mmol) 
£ *) , <k&fa 1 1 O (0. 0523 g, 82%) £r#fCo 

■ 

APCI-MS m/z: 490 (M+H) + . 

MM lio Uk&M in) 

%M 4 £ mm?- tt, 8 t?# hfhtz.i^m g (0. 0507 g> 0. 126 mmol) % 

(0. 045 mL, 0. 786 mmol) „ y ^cz \f;VT * 1/ (0. 0637 g, 0. 630 mmol) *5 £ 
hV T±. h * v-TK^-fb* h y !)J\(0. 107 0. 504 mmol) «£ 9 s ft.-&#Jl 

9 * 

1 1 (0. 0133 g, 22%) £f#fc 0 . « 

APCI-MS m/z: 489 (M+H) + . 
MM1 1 1 tffcfrfcl 12) 
?Jfe^!j 10 8 X^bthtcikG-m 1 O 9 (0. 0452 g, 0. 102 mmol) £: pd^V 
(2.0mL)(C?g$?L, T± bTVt^fc K(0.0225g, 0.51 mmol) N H;@£ (0. 038 mL, 0.664 



mmo 



D&XXfih V T± h*i/*.mik*Vm'r h V ?2>.(0.152 g, 0.717 mmol) SrAP;!. 



m-C 24 H#H^#L*L 0 S^^^fP^TK^i- h V *-M<^(3 mL)*5itJ«7K 

(3mL)^n^x mm^^x-mm ufc 0 ^ra/i^TK-e^u^, ^TKam^hy 
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— D n -fojvj*/* $ j — /w = 9/'l)-e|fi^-r-5 r t £ 9 . it^-^d 112 
(0.0283 g, 59%)&#;fc 0 
APCI-MS m/z: 473 (M+H)\ 
MMl 1 2 1 3) 

n®\ 4 £ mWZ- bT, 8 g (0. 0760 g, 0. 188 mmol) % 

BtBfe (0. 065 mL, 1. 14 mmol) x 4 - ( 2 - T 5 7 ^^/^) ^frfr ]) ^ (0. 122 g, 0. 937 
mmol) *5 J; h V T± h ^v'TK^'fb^ hWJ*(0. 159 g, 0. 752 mmol) J; 9 N 

tt&m 1 1 3 (0. 0673 g, 69%) £r#fc„ 
APCI-MS m/z: 518 (M+H) + . 
MM 113 114) 

4 £ IHHIKl Lt, 8 T?# btltz.ik&yd g (0. 0750 g, 0. 186 mmol) N 

* 

(0. 065 mL, 1. 14 mmol) , 1 — (2-1: Kn^i/xf;>) ^^(0. 121 g, 



0.930 mmol)*? h V T± h * is^^t* V h V ?A(0. 157 g, 0. 744 mmol) 
<£ 9 , 1 1 4 (0. 0702 g, 73%) £#fc 0 

APCI-MS m/z: 518 (M+H) + . 

* 

mm 114 (tt&m 115) 

4 £ mm?- Ut, 8 T?# btbfcfb-a^J g (0. 0748 g, 0. 185 mmol) % 

* 

@^(0.-065 mL, 1.14 mmol), 2- Wy^c^;V7 5/ ) (0. 0954 g, 

0. 925 mmol) jo <£ IF b V T± V ^rV*ift* ^i5f ^ h V V A (0. 157 g, 0. 740 mmol) 



£ 9 , 1 1 5 (0. 0626 g, 69%) £r#fc 



o 



APCI-MS m/z: 491 (M+H) *. 

mmm 115 ut^m 1 1 6 ) 

4 t IrUUM Lt, 8 T?# btltllk&y!) g (0. 0760 g, 0. 188 mmol) , 

@1^(0.065 mL, 1.14 mmolK l-^f/^^t'^y^ (0.102 g, 0.940 mmol) 
*5it/ h V T± h *^7kmik*t7m-r Y V *A(0. 159 g, 0. 752 mmol) J: *) v <t& 
il 1 6 (0. 0597 g, 63%) &#fc 0 
APCI-MS m/z: 502 (M+H) + . 
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MM 116 (fc-a^ 117) 

mm 8 1 1 mmz. it, hjs^j 102 x^btttcit^m 1 0 3 (0. 0421 g , 

0.116mmolh fc° ]) i?W0. 0135 mL, 0. 167 mmol) % !);^D7-f K 

(0. 0161 mL, 0. 139 mmol) *5 £ t*Bt$W h V $ ^ (0. 324 mg, 3. 95 mmol) J; t> s 
1)117(0. 0108 g, 22%) £r#fc„ 
APCI-MS m/z: 431 (M+l) + . 
MM 117 (.ft&m 118) 

4 i mm?. UT, 8 "C^^ttS^-a-^l g (0. 691 g, l. 70 mmol) „ ffi 

(0.600mL, 10. 5 mmol), 1- (t e r t — y* h ?\d tf^7^V(l. 58 

g, 8.48 mmol) *5<fct£hy 7"tr h ^>*f^fb* b !) *? A (1.44 g, 6. 79 mmol) 

£ <9 > fb^ 1 1 8 (0. 975 g, 99%) &:f#fc 0 

■ 

APCI-MS m/z: 574 (M+H) + . 

MM 118 Ofb-a^ 119) 

* 

mm 37 1 mmz ut, mMm 117 -e# bfrftit&vo 1 1 8 (0. 975 g , 1. 70 

iol) x b !) 7/V^-nf^^(20 mL)*3j;tK^^nct^^^(30 ml) «fc *9 , <b^ 1 1 



9 (0. 749 g, 93%) £r#fc 



APCI-MS m/z : 474 (M+H) + . 

MMi l 9 (fc-a^i 2 0) ••. 



•WJ 118 ttfcfb-^ 1 1 9 (0. 051 g, 0. 108 mmol) £rv^ nn^y 



(2.0 mDfc^^bfdo &V^T\ t°y (0.0175 mL, 0. 216 mmol) Soit^^b-T V 
y /V (0. 0137 mL, 0.130 mmol) £ OttilPi^ 5 B#F^ii#Lfc:o 



t£ 1 mol/L^&J^Tk^Px., * n n^;WA-e^fflUfCo =£8^ Ufc 

h -y ^ — (^nn * y —^=9/1) 5 z.k\z£ <9 , Ib-S^ 



1 2 0 (0. 0475 g, 81%) £#fc 



APCI-MS m/z: 544 (M+H) \ 

MM 120 (-fb-8^ 121) 
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Mm 1 1 9 1 mmz tx, m^m 1 1 8 xnh^tdt^ 1 1 9 (o. osos g , 

0. 107 mmol) , fc° V S? > (0. 0173 mL, 0. 214 mmol) *5 X TfMfo h!)7/Vtn ffiM 
(0. 0181 mL, 0. 128 mmol) <fc «9 , ik&& 1 2 1 (0. 0471 g, 77%) £#fc„ 
APCI-MS m/z: 570 (M+H) + . 
Mffll 2 1 (ft&mi 2 2) 

»J1 1 9i:HiiaT, 1 SX»nhMz.fc&mi 1 9 (0.0527 g, 

0. Ill mmol), b V zl^/IsT 5 ^(0. 0311 mL, 0. 223 mmol)*3 &T$? n n afWt* ^/V 



(0. 0103 mL, 0. 133 mmol) £ 9 , 1 2 2 (0. 0912 g, 82%) 



APCI-MS m/z: 532 (M+H) + . 
'MM 12 2 ttb-a-# 12 8) 

;»ji i 9 tmmzvx, miM&n 1 sxmbtitcfc&mi 1 9 (0.0519 g , 

0. Ill mmol), k°y ^^(0.0178 mL, 0. 220 mmol)*5 ? 1/ * ;V-fo ~ ;V ? u =7^ 
K(0. 0102 mL, 0. 132 mmol) <fc 19 , 1 2 3 (0. 0531 g, 88%) £r#fc 0 

APCI-MS m/z: 552 (M+H) + . 

2 3 Ut&Vol 2 4) 

Mm ii9t mm?. lt, mi&m us xn^titcit^-m 119(0. 0502 g , 

0. 106 mmol) . f V xf;l/T ^ i/(0. 0212 mL, 0. 152 mmol) *5 XXFU* 
^;V^xi=7^ K(0. 0117 mL, 0. 127 mmol) <fc 9 , te^#J 1 2 4 (0. 0450. g, 78%) 



APCI-MS m/z: 545 (M+H) + . 

Mm 12 a at^-m 125) 

Mm 119i I^^IC LT, HWJ 2 7 -C# btltz.4k&m 2 7 (0. 0416 g, 0. 0875 
lol) , b V ^fslsT ^ ^ (0. 0237 mL, 0. 170 mmol) *5 «fc t^bT-fe^MO. 00933 mL, 



0. 131 mmol) <fc s ik&fyl 1 2 7 (0. 0355 g, 78%) £r#fc 



v-o 



APCI-MS m/z: 518 (M+H) + . 
Mm 12 5 Ut&m 12 6) 

Mmi i 9 tmm^vx, mmm 1 1 sxnbtitc^mi 1 9 (0.0511 g , 
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0. 108 mmol) , b ]) ^-f-jVT ^ ^ (0. 0218 mL, 0. 158 mmol) *3 J; U n - 77*^ ]} a 
7>f K (0.0135 mL, 0.130 mmol) J: , it^-^Jl 2 6 (0.0491 g, 84%) £r#fc 0 
APCI-MS m/z: 544 (M+H) + . 

12 6 Ofb^ 12 7) 
4 £ IT N 8 -C# btlfrik^®) g (0. 0511 g, 0. 127 mmol) , 

(0.0520 mL, 0.908 mmol), N-^^VV-T— y ^ (0. 0769 g, 0.635 mmol)*3j; 
TJhV T± h *^i£mik* h V *7 ^ (0. 108 g, 0. 508 mmol) X V , ik&%d 1 

2 7 (0. 0541 g, 83%) 3r#fc 0 
APCI-MS m/z: 509 (M+H) + . 
MM 12 7 OffrB^ 12 8) 

mm mt mm?. u-c, nnM us k^fc^-a^ 1 1 9 (0. 0757 g , 

0. 160mmol), I^(0.0650mL, 1. 14mmol), fc'^^TA'Xt: K(0.0465g, 0.800 
mmol) 33XXF h V T-fe h ^jjcffrfb* hVVJ»(0. 203 g, 0. 960 mmol) <£ «9 , 

\\&m 1 2 8 (0. 0634 g, 77%) &#fc 0 

♦ 

APCI-MS m/z: 516 (M+H) + . 
MMl 2 8 {ik&®l 2 9) 

* 

■mm 119 1 i^i^L-c, mnM lis T^tb^fc^b-a-^i 119(0. 0502 g , 

0. 106 mmol), h V 5 V(0.0212 mL, 0. 154 mmol) 33 J;!^^ n 

A-7}?c=i/l^ u=7j K(0. 0115 mL, 0. 127 mmol) J: ^ , it^^O 1 2 9 (0. 0504 g, 88%) 

APCI-MS m/z: 542 (M+H) \ 

rdl 2 9 <A\&mi 3 0) 

mm ii it mmfc b-c, mMM 2 9 b tizit&m 2 9 (0. 122 g , 0. 264 

mmol), @^(0.099 mL, 1.74 mmol), TthT^ft K (0.0581 g, 1.32 mmol)*5 
<fctf b y T-fe h^^7K^k:^!>^ h y *-M0. 335 g, 1. 58 mmol) «£ 9 , jb£^ 1 
3 0 (0. 0942 g, 73%) £#fc 0 
APCI-MS m/z: 491 (M+H) + . 
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MM 1 3 0 Ut&QO 13 1) 

2 4 -^bfrfc-fb-S-^ x (50. 2 mg, 0. 116 mmol) & b/V^^ (2. 0 mL) 
L % i?^/VT ^ ^(0. 024 mL, 0. 232 mmoD^^t^^^^^/V^^^ U /KTS? 



K(0.025mL, 0. 116 mmol) *rJnjt,80 , C-C4 ^mW$\^1t 0 ELf&mZ-ik& 1 mol/L 

^77^-(^dp *;i/A/Tt b =. h !) /V=9/l) ^^1-^ - b fc«fc 9 , fb^ 

1 3 1 (0. 0235 g, 40%) 
APCI-MS m/z : 503 (M-H) _ . 

mmi 3 i (A\&mi 3 2) 

:##J4 tl^^l^UT, #%0I|2 7-T?#fe^Ufc>fb-a-^la a (20 mg, 0.037 mmol), 
1^(0.013 mL, 0.23 mmol). 2 -T 5: / J — /V(0. 011 mL, 0. 18 mmol)*5 J;!^ 
b y T-fe b *iS7kmk*V$H1- VV (34 mg, 0. 16 mmol) «fc 9 , 1 3 2 (13 



mg, 60%)£#fc o 
APCI-MS m/z: 579 (M+H) + . 
»J1 3 2 Mb^l 3 3) 

MM 13 1 -C#^tbfc^##) 13 3 (11 mg, 0. 019 mmol) IrTHF (0. 5 mL) \<1 
f h7^;U7y ; e-!>A7;^9^ K(1.0mol/L TH F W$Z, 0.029mL, 
O.'IO mmoD^P^, ^a=e 40 &mffifc Ufc e jS^&^ffilt^iU 
i^n-7b^77\- C^T >^e~T ^ n n * J —^=9/1) -e*f$Si-r 

6- 4b-a^ l 3 3 do mg, ^Atfj) 3r#fc 



o 



APCI-MS m/z: 465 (M+H) + . 
:»!jl 3 3 0fb-£#3l 3 4) 

4 £ PMUfc Lt, 2 7 X'i%btlfr4k&yo a a (25 mg, 0. 047 mmol) , 

&m (0. 027 mL, 0. 47 mmol) N ^ U ^ v?T 5: ^ (0. 016 mL, 0. 24 mmol) $o&X£ h V 
T± h * VTkfjfib* hV !7 ^ (45 mg, 0. 21 mmol) <fc 9 , fb^^ 1 3 4 (5. 4 mg, 

20%) £#fc 0 
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APCI-MS m/z: 578 (M+H)\ 
MM 13 4 Ut&W 13 5) 

MM 1 3 2 t bT, 13 3 -e#<b*Lfc(b-£^ 1 3 4 (4. 4 mg, 

0.0076 mmol)£x b7^7^^!)A7;Vt7-f K (1. 0 mol/L THFM, 



0. Oil mL, 0. 038 mmol) T*tBmtZ> Z. t \ZL <fc <9 > 4b^ 1 3 5 (3. 5 mg, 99%) <M#fc 0 
APCI-MS m/z: 464 (M+H)\ 

;3i#iji 3 5 Ut&Wl 3 6) 

1 -auf-tv- 3 - ( 3 ' - ftVY 5 J-fn \f;V) •ft/VUfrVJ 5: K (200 mg, 1. 29 



iol)3rDMF(3 mL) \Z. 



(100 mg, 0. 646 mmol) $5 <fctM — t Ko^^y/ hVT 1 TkfP^l (198 mg, 

1. 29 mmol) Srfln*., iSSl? 5 ^WJt#bfc 0 #^T\ ###J 1 5 <b frSfl^ 
^o(100mg, 0. 256 mmol) %M x. N iilt? 6. 7 R#Ha}f# bfc 0 RlfcifcfcffiftMikiC 



h^^^-^BB^V^/ —J^/T ^Er~T = 20/0. 5/0. 5) T**t$SN- 



*b£^ 1 3 6 (109 mg, 87%) £#fc 



w 0 



APCI-MS m/z: 490 (M+H) + . ' 
»ijl 3 6 3 7) 

rlS^!] 6 3 •C#^tt?)'fb'n-#f 6 4 (195 mg, 0. 387 mmol) % t e r t ^7*^7^ 



= — /V (7.8 mL) 43 .fctfl mol/L MM-1 mol/L g^M^ h V «7 Aj^tg?&(p H=3, 2.4 
mL) Kl&MV, 7k^b*l7^ h V 17-M293 mg, 7. 74 mmol) ^r^Px... 50^-? 1.2 
Kl Jt# Ufc„ #CV NT% 1 B#K - b KlTKSMbsfc 17 h P !7 A (146 mg, 3. 87 mmol) 



3r2HtiJP;tfc^ 3^m#bfc 0 KJSafcfcTkSrJn*., B»xf/u-eftffl Lfc. 



= 40/4/1) -C*ftKi-5 - t \ZL J; 9 . <b-£^ 1 3 7 (78 mg, 48%) £r#fc 0 
APCI-MS m/z: 420 (M+H) + . 
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■mm 137 w&m us) 
-Mm sst mm?- ut, mmm i 3 6 xnbun^it^ 137 (103 mg, 0. 245 

mmol), i/^Dn^^y(3.1mL) N fc° ]) i? > (0. 050 mL, 0.61 mmol), 

]) )VZ a 7 4 K (0. 071 mL, 0. 061 mmol) *5 J; 1*^1^ b U ^7 A (50 mg, 0. 61 mmol) 



«fc 9 , ffc-^Mfc 1 3 8 (36 mg, 30%) &#fc 



c 0 



APCI-MS m/z: 488 (M+H) + . 
^JS^!)1 3 8 tffcfrttl 3 9) 

1 5 -T?#b;ft5'fbS^ o (90. 1 mg, 0. 231 mmol) Srv^ oo^^y(3.6mL) 
IClgfilU t°y "^^(0.064 mL, 0.81 mmol) *5«tT^4-yn^e^ y/V-^ K 
(0. 067 mL, 0. 058 mmol) 0. 7 B#Hg}f#b;fc 0 ^^^tK^P^1> ^ 



U 



^BE@5febfCo a$g&DMF(6.8mLH 



W0.403 mL, 4.62 mmol) *5 £ Tf&$kj3 V *A(160 mg, 1.16 mmol) 100°C 

-ci.3^3t#Lfc 0 fc)&miz.7k*imx-, mm^f-^x^mvtio ^mmzmwk 



<fc K> , 1 3 9 (31 mg, 25%) 3r?#fc 0 

APCI-MS m/z: 546 (M+H)V 

■Mmi 3 o uk-s-mi 4 0) . 

MMl 3 8 tmmZ-VX, ##^J1 S-e^Pjtt^^^o (108 mg, 0.277 
mmol), t°y ^^(0.07711^, 0.97 mmol), 4 — -fn^-f^- V fr? o K(0.080mL, 
0.069 mmol), N-^/Vfc^^WO. 615mL, 5. 54 mmol) *5 £T>^^# y !>A(191 
mg, 1. 39 mmol) «fc 9 , fltfNb 1 4 O (51 mg, 33%) £#fc 0 
APCI-MS m/z: 559 (M+H) + . 
Hifc®] 14 0 (fc£^ 14 1) 

4-* ^/UT 5: / (1. 00 g, 6. 51 mmol) & 1 , 4 - ^ (30 mL) \ZMM 
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U ±.feWt—i?-t e r t-^/V(1.42 g, 6.51 mmol) *3 X Xf 0. 5 raol/L TK^b 
#y ^AtK^(130 mD&JPx., ^fiT? 72 H^WSE** Ufc. KJfcifc&ffES^^vi'-C 

-tert-^^i/* /v^^/u- N - ^ ^/VT ^ J ) (689 mg, 49%) £r#fc 0 
APCI-MS m/z: 216 (M-H) - . 

m. (200 mg, 0. 396 mmol) . '1 -^/U- 3 - ( 3 ' - v 5 ^ fA'T ^^^n bT/l/) 
#A'tfl?'( 5 K(185 mg, 1. 19 mmol), N-l: Ko^^^W b y 7/-/> • 1* 
ft** (243 mg, 1.58 mmol):j3<fctf JilB^tkfrfc 4 - (N — t e r t-7~h*c^% 
/Wtf^/W- N — ^ ^V^T 5: J ) (258 mg, 1. 19 mmol) <fc 9 „ 14 1 (137 mg, 

i 

58%) £r#fc„ 

APCI-MS m/z: 590 (M+H) + . 

m^ji 4 1 uk&yoi 4 2) 

HWO 14 0 "imhtlltik&to 14 1 (84. 0 mg, 0. 142 mmol) & no^y 
(3.5 mL)l<:?&$?U b V 7 ^ * &Wt (0. 109 mL, 1.42 mmol) £i&-0 72 

» 

^-T=20/0. 5/0. 5-»2/l/l) t?»3Ki"S 1 4 2 (34 mg, 

48%) %ntc 0 

APCI-MS m/z: 490 (M+H) \ 

mi&m 142 w 143) 

HJfe0l!3 7 kmffifclsX, ##i2 9 ^# frl/lMb^^ c c (100 mg, 0.231 
mmol) % & h V 7/^n^(0. 356 mL, 4. 62 mmol)T^SUfc 0 J&V^ ^J£0!l 1 
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3 5 £pf)13IK:L-C l-a^vu-S- (3' — v 5 ^ f'lVT \f;v) jj;V7£i? 

4 ^ K(108 mg, 0. 693 mmolK N-fc Ko^v"<y/ b y TS—fr • 1 7KfP^l(142 
mg, 0. 924 mmol) *5 £ T$ 4 - f/V7 ^ 7 IS^&^ik (116 mg, 0. 693 mmol) t R 
Jfc r t ± D „ -fb^ 1 4 3 (58 mg, 57%) £r#fc 0 

APCI-MS m/z: 446 (M+H) \ 
miMm 14 3 (ffc<£4& 14 4) 

MWi 3 7 t PJfRK: IT, 3 0 ^tbfcfb^#» d d (120 mg, 0. 269 

mmol) l:MJ :7/l^n@^(0. 414 mL, 5. 38 mmol) -T?%mVtc 0 ^V^t? N Mfigffl 1 3 

5 b UT, 1 -^^u- 3 - ( 3 * - i?* *f-)X>T fc°/W) #/l^i^f 

5 K (126 mg, 0. 807 mmol) „ N— t K a ^ ^/ b V T • 1 TKfP^ (165 mg, 
1. 08 mmol) 3S <fc "0* 4 - ^V^T 5 / (135 mg, 0. 807 mmol) t £ * 
Z>Z.tlz£<0, ik&m 1 4 4 (80 mg, 65%) 3r#fc 0 

APCI-MS m/z: 460 (M+H) + . . 

^ufeM 144 yy&m 145) 
igi 

* 

4A ; tl/^a7-v'--^(642 mg)&DMF(8 mLM;i?S*§ 7k@Hb-fe *7 

A • 1 >*cfn4& (646 mg, 3. 84 mmol) „ i/?w7n f/>7 5: V (0. 890 mL, 12. 8 mmol) 

6 £tf4 -^n^-^^^^/Ko. 367 mL, 2. 56 mmol) IrjlPi, 18. 7 R#M8t# 

(147 mg, 34%) %mtz.o 

t 

APCI-MS m/z: 172 (M+H) + . 

±iE-e#£>tbfcN--iy^ C2^°n fcW- 4 — T 5 J ffiBft^^vWl33 mg, 0.777 
mmol) Sri, 2-^anx^y(8 mL)(^gU @^(0.289 mL). TthTA^ 
fc K(0.218mL, 3. 89 mmol)*3«tTJ« b y T-fe h^i^TK*^*^*^ h P (988 mg, 
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4. 66mmol) SrAH*., 3 R^jf #bfc 0 KJES^KI^BJ^KtK*^ h V ?^7k*£ 

4 - T 5 / I§^?vKl05 mg, 68%) $r#7c„ 
APCI-MS m/z: 200 (M+H) + . 
1^3 

mg, 0.527 mmoDSr^ ,w(5. 3 mL)^^?L, 4 mol/L jjcf&fb* U *AzM£i& 
(0. 395 mL, 1. 58 mmol) &j!jP;U 50tT? 40 ^^^#bfc„ fcj&mz. 4 mol/L 
gffl|3i^A«« (0.791 mL, 3. 16 mmol) SrjbnfcfcgK flfffi Lfc@ffc2r5BiJ U ^ 

^(102 mg, 93%)&#fc 0 • 
APCI-MS m/z: 172 (M+H) + . 
I$14 

» 

it (121 mg, 0. 234 mmol) £ 1 — ai^/U— 3 - ( 3 ' - i?* 5 / t°/V) 

#>/tf S; K (73 mg, 0. 47 mmol) N N- t Kn * i/^yV hVT ^/—>y • 1 TkfP . 
#5 (108 mg, 0. 702 mmol) *5 <fc TJ* JL!B"C# feftfc'N - ^ a fcVV- N -ai^/W- " 
4 — T ^ J mmMM1&<97. 1 mg, 0. 234 mmol) t £i2rfc^ JB * n -v h ' 

^77^-(^P * J —JV/T i^-T = 15/0. 5/0. 5) -?ffiM1rZ> 

iifci^ 1 4 5 (47 mg, 37%) &#fc 0 

APCI-MS m/z: 544 (M+H)\ 

H«U 4 5 Ub&Vol 4 6) 

3 1 T?# btb7b>ft:^m(D^m^(500 mg, 1. 21 mmol) 3r PP^y 
(5 mL) icmm 7K?^Tx try ^^(0.431 mL, 5. 33 mmol)*3 «fct5$?* n n ^ ? ^ 
(5 mL) i^|lfc^DP^|4-= bu^^-/W293 mg, 1.45 mmoD^Dx., ^ 

98 



WO 2004/111024 PCT/JP2004/008375 

4 6 (460 mg, 70%) $r#fc 0 
APCI-MS m/z: 542 (M+H) + . 
«fijl 4 6 (Ak&Wl 4 7) 
;»J 14 5 -e#^*WUb-a^ 1 4 6 (74 mg, 0. 14 mmol) & o n ^ ^ >- (1. 5 
mL)rag#U70*3^vV7$ ^7K^(0. 022 mL) SrAP % 1. 5 H$|B31*# bfc 0 

1 4 7 (22 mg, 36%) £#fc 0 
APCI-MS m/z : 448 (M+H) + . 

» 

mm 147 148) 

WJ 1 4 6 £ LT, 14 5 ^#k*Wbffc-a^ l 4 6 (72 mg, 0. 13 

mmol) SS.fO^^W^^T 5: >-(0. 053 mL, 0. 80 mmol) <fc 9 „ 1 4 8 (48 mg, 

78%) £#fc 0 

APCI-MS m/z.: ,463 (M+H) \ 
»J 14 8 Wbg* 14 9) 

;J60!J 146i Plftgfc: IT, 14 5 "CWfetl/fc-fb^* 1 4 6 (71 mg, 0. 13 

mmol)*5<fct/N, N-i^^^^f-U^JT^ :/ (0.029 mL, 0. 26 mmol) <fc «9 „ 
m 1 4 9 (54 mg, 84%) &#fc 0 
APCI-MS m/z: 491 (M+H) + . 
MM 14 9 (<fb^ 15 0) 

:$g^J 146i fttiglC IT, H»J 14 5 -eftbtLltfc&b 1 4 6 (71 mg, 0. 13 
mmol)*3j:t^2-T5 J ^9 J — 016mL, 0. 27 mmol) «fc 9 1 5 0 (57 mg, 

94%) &#fc 0 
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APCI-MS m/z: 464 (M+H) + . 

mti&m 150 (At&m 1 5 1 ) 

^WJ 146t mWZ. UT, 14 5 t?#e>tbfcfb^ 1 4 6 (72 mg, 0. 13 

mmol) *5 J: 1 - ^ ^vV' t°^<7 9 J*S (0. 030 mL, 0. 27 mmol) <£ 9 , it^^ 1 5 1 (59 mg, 
88%) 

APCI-MS m/z: 503 (M+H)\ 

■ 

yfowi 5 1 ab-a-^i 5 2) 
;«y i46i: u-t, nmm 145 •cw&tbfcfl^i* 1 4 6 (73 m g , 0. 14 

mmol) *5 «t U 1 , 3 -T'a^^T 5: i/(0. 067 mL, 0. 80 mmol) £ 9 % 15 2 

(43 mg, 67%) <£r#fc 0 
APCI-MS m/z: 477 (M+H) + . 
•Jfctfijl 5 2 ({b-a-tJl 5 3) 

MM 14 6 i: |rI^{CL<X n 14 5 X^^^^^I l 4 6 (70 mg, 0. 13 

mmol)*5<fctJ ? N, N — =->^ s f-)V— 1, 3 — -7xi/*l/*?T ^. V(0. 032 mL, 0. 25 mmol) 
«fc 9 s 1 5 3 (58 mg, 89%) &#fc 0 

APCI-MS m/z: 505 (M+H) + . 
■Mmi 5 3 (flS-&*l 5 4) 

3 2 X# btltz.4b&%0 f f (520 mg, 1. 01 mmol) &DM.F (20 mL) izMM U 
3 K y A (3. 03 g, 20. 2* mmol) 100°CX 7 H#flQ^#bfCo 

► • 

h y ^A«L, ^BE^Ufdo ^(^T-fe b~ b y /K15 mL)^J;t^ 70%^^ 

fat h y (3. 04 g, 20. 3 mmol) 16. 5 B#TO#LfciL TkSrAH^ 

^^XttttJUfCo lmol/L^*5<t^fP^m7KT^#bfc:#, tlTK^ 

— (^ etc J— ;V=A0/l) glF^Ji^/^-eh y 

v- a ^ t \Z <fc 9 . fc&m 1 5 4 (74 mg, 15%) £#fc„ 
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X H NMR (300 MHz, CDC1 3 ) 8 (ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 2.28-2.41 (m, 2H), 
2.96 (dt, J = 8.5, 12.3 Hz, 1H), 3.16 (m, 1H), 3.38 (dt, J = 7. 3, 14.8 Hz, 
1H), 3.53 (m, 1H), 4.21 (d, J =15.0 Hz, 1H), 4.56 (d, J =15.0 Hz, 1H), 7.21-7.38 
(m, 5H), 7.86 (s, 1H). 

mm 154 (fc£4fe 155) 

MMl 3 5 i^tt^ ###J3 l^nhtltcit^ra<ommm.(lOO rag, 
0. 240 mmol) % 1 -^f-jV- 3 - ( 3 ' - V* ^/VT 5: J y^n \£M j3/Vi$*?4 * 
K (112 mg, 0. 720 mmol) % 1 - t K o ^i/^l/*/ h V T "S—fr • 1 7KfP#» (147 mg, 
0. 960 mmol) id £Tf 4 - f;l/7 5 7 g&&:&&l£ (121 mg, 0. 720 mmol) <fc Y) N 
-g^fifc 1 5 5 (76 mg, 65%) £r#fc 0 
APCI-MS m/z: 490 (M+H)\ 
'Mm 15 5 (fb^ 15 6) 

■^m 3 6 ^fctLfc-ffrg^fe j j (479 mg, 1. 35 mmol) &DMF (14 mL) K&M U 
N-t e r t — -fY^ 9 yf h^fX/l'tf— fr^D ^V(686 mg, 3.92 mmol). N- 
t Ka^i/^y/MJ7y- /K930 mg, 6.07 mmol)*5£T^l -^fV- 3- (3' 
-^W^/'/otVV) tuVHRVJ 5 K(566 mg, 3. 64 mmol) SrJn*., ^t&T? 

• * 

Sa-TS - t <fc «9 . *b^ 1 5 6 (160 mg, 25%) &#fc„ 
APCI-MS m/z: 476(M+H) + . 
■MM 15 6 Ubl^#> 15 7) 

7 7 ©IS5 £ LT N Hife0!] 15 5 b ^tcit^m 15 6 (160 

mg, 0.336 mmol)*3<J;tM mol/L *flS**-Bfflfc^^mStt<3 mL) J; 9 „ 
1 5 7 (40. 7 mg, 26%) £r#fc 0 
APCI-MS m/z: 376(M+H)\ 
•Jfe^J 15 7 (fb£4fe 15 8) 
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mmo 



MM I 3 5 LT, ###]3 7X-mhtht^it^mm(518 mg, 1.40 

lh N- t e r t-Zf h^cis^h^i/jJ/l'tf-^iyy v^(711mg, 4.06mmolK 



N-t Kn^v"^^ h y 7/- /l^(968 mg, 6.32 mmol) $5 .fct^ 1 — ^*f->\<— 3 - 
( 3 ' ^WT ^ / Zfn M e ;V) *>;Vi$i?J 5 R(589 mg, 3. 79 mmol) <fc 9 , it 

1 5 8 (222 mg, 33%) §r#fc 0 
APCI-MS m/z: 490(M+H) + . 
:J£#i|l 5 8 (it&Ml 5 9) 

7 7 <DIg 5 £ fnifilK: LT> lHJfc^j 15 7 bfrZ>4b&%0 1 5 8 (222 
mg, 0.453 mmol)*5j:tJ«4 mol/L ^b7R^-@^^^/^^(3 mL) «t 9 , >fb-6-^ 
16 1 (37. 8 mg, 20%) £#fc 0 
APCI-MS m/z: 390(M+H) + . 
^»J1 5 9 ttb-a^l 6 O) 

4 £ It, 4 2 Tf# htltiit^ q q (0. 0625 g, 0. 145mmol) , 

» 

(0.060 ml, 1.05" mmol), d^n fcVVT 5 V(0. 0414 g, 0.725 mmol)*5j; 
VhJJ T-fe b ^TkfSfte* Vm-T hV V A (0. 123 g, 0. 580 mmol) X 9 , ik&%> 1 



6 0 (0. 0222 g, 32%) 



APCI-MS m/z: 473 (M+H) + . 

;j£M l 6 o Wb-8^1 6 1).. 

#011 4 £ Hfiat,. 4 2 T*# btltlik&m q q (0. 0448 g, 0. 104 

mmol), 1^(0.040 mL, 0. 70 mmol) % ^/Ufc V > (0. 0536 g, 0. 535 mmol) $o£XF h 
V Ti? h *i/7km<b* V^i- h V V A (0. 0880 g, 0. 416 mmol) «£ «9 „' fc&tfo 16 1 



(0.0222 g, 75%)3r#fc 0 

* 

APCI-MS m/z: 503 (M+H) + . 

Ill 6 1 (ft&tol 6 2) 



4 i: IT, 4 2 X^bfltcit^ q q (0. 0463 g, 0. 107 

mmolh @1^(0. 040 mL, 0.70 mmol), 4 ^/Vf^ v^O. 0536 g, 0. 535 mmol) 
3$&Xfi h])T±Y *i/7kmfc* 1 ?m'f h V V A (0. 0852 g, 0. 403 mmol) <£ 9 % 
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1)1 6 2 (0. 0502 g, 91%) £#fc„ 
APCI-MS m/z: 516 (M+H) + . 

mmi 6 2 ttt&mi 6 3) 
mm mt mm?. tt, hj£#i 159 x^htitdt^ 1 6 0 (0. 0151 g , 

0. 0319 mmol) , BM(0. 013 mL, 0. 228 mmol) , T* h 7^7t K (0. 00705 g, 0. 160 
mmol)*3 <tl5 b y T-fe h ^fH^ MJ *-M0. 0405 g, 0. 191 mmol) «fc «5 „ 

it&yo 1 6 3 (0. 00510 g, 32%) &#fc„ 

i 

APCI-MS m/z: 501 (M+H) + . 
MMffll 6 3 (flfrfrfcl 6 4) 
Igl 

1 4 ©Ig 1 £ R&IC UT, 4 A-t: 0 - 0 - ]) ^^MKO. 721 g, 

3.19 mmol), Zl^^-v?- t e r t-^/Kl.66 g, 7.61 mmol)*5 .fctfvM ^/l" 
7 t°U ^ (0.280 g, 2, 29 mmol) £ 9 , 4 -^<^ W/l— 1 - (ter t-^ 
h *ti/*> >Vtf^;V) fc^ y v?^ (0. 923 mg, 99%) &#fc 



X3S2 

###y i (oxg 1 1 mm\z.vx, ±mx»mbn?> 4 1 - 

(t e r t-^f^fv'^/^/l') tf^y 5? V (1.09 g, 3.77 mmol) *3 £ Tf?tt 
$*7W^^KJftifetfi(1.44 g, 11.3 mmbl) Js 0 N (N- t e r t-^f^ 

* 

4 - fc: 8 ^ y S?/U). ^ 9 > V = ^^-fe ^ */W^/V (0. 326 g, 24%) 

X^3 

##0!I1<£>X@2 t^LT, ±|Bt?#bttfc7^^/V (N- t e r t-^h 

/V— 4 - t°^y ^/W) ^ ^ / > = ^^-fe ^ *;V/^/^(0. 120 g, 0. 331 
mmol) % fc° y v^(0. 128 mL, 1. 58 mmol) *5 «fc tflEMfc b V * ^7tf»(0. 147 mL, 
1. 32 mmol) <fc ?> % 4to&Qo 1 6 4 (0. 148 g, 84%) 3r#fc 0 
APCI-MS m/z: 531 (M+H) + . 
;W01 6 4 Offc-a-i&l 6 5) 
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'MM 3 7 t mm?- UT, H»!l 1 6 3 -T^btLfofb^ l 6 4 (0. 100 g, 0. 188 
mmol) *5 <fc T$ h V 7;^n§tf(0. 300 mL, 0. 317 mmol) £ «9 , fc&%d 1 6 5 (0. 0815 



g, 99%)£#fc 



APCI-MS m/z: 431 (M+H) + . 
;»J 16 5 Wfrfr* 16 6) 

lilt PtISfc UT, Hffiftl 164 -e#bttfcfb-^#J 1 6 5 (0. 0307 g, 
0. 0713 mmol) s b V Tir h ^ V^St-fb* !7i!f ^ MJ ? -MO. 0907 g, 0. 428 mmol) , 
mm (0. 025 mL, 0. 437 mmol) *5 J; T^Ti? b Tflrf t K (0. 020 mL, 0. 357 mmol) £ <9 x 
-fb^^ 1 6 6 (0. 0220 g, 67%) &&tc 0 



APCI-MS m/z: 459 (M+H) + . ' 

r 

MMl 6 6 6 7) 

6 3©Ig2-e^^57x=;k(N- t e r t — :/ b Zeis* )Vtf=. ;V 
- 4 - fc: 0 ^ U *?>V) * # / 1/ = f-yj-te 5. iJ /W* V ^ (0. 204 g, 0. 563 mmol) 
fiftfc(2.0 mL, 21.2 anDCi^^ 80 < Ct? 2 B#|B!flfc#Lfc!, KJ&$&£"4&£iftBE; 



^ n n /Jn/v A (; 



StMtK^^ b y !7 A 



•cttfliu ssEjiSrisaE©*-rs - t k x r> . 1 6 7 (0. 214 g , 85%) *mc 0 

APCI-MS m/z: 447 (M+H) + . ' 

mmi 6 7 at^-mi 6 8) 

U66 *e# btltcfc&yo 1 6 7 (0. 210 g, 0. 470 mmol) $ J — M5 mL) 



fclftflfU JfeS^b-ty !7A • 7 tK?P4£> (0. 175 g, 0.470 mmof)*3 itfiMtyb***"*- 
V y * A (0. 178 g, 0. 470 mmol) ^iP^i % 30 #ft§ig#Ufc 0 R^I-tK^AP 



/V<=9/1) « ritiU, ^b-a-^J 1 6 8 (0. 136 g, 71%) &'&1t 

APCI-MS m/z: 405 (M+H) + . 
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Mm 16 8 (fc&m 16 9) 
Mm 8 6 1 mMfc ut, mn&m 1 6 7 x^htitdt^-mi 6 8 (o. 136 g , o. 332 

mmol) , t" ]) (0. 0652 mL, 0. 806 mmol) *5 £ T/^/ffc h V * ^^T±^(0. 749 mL, 
0. 672 mmol) «fc 9 , it&VO 1 6 9 (0. 139 g, 86%) 3r#fc 0 
APCI-MS m/z: 489 (M+H) + . 
36091 6 9 U\&Q0 1 7 0) 

Mm 37t mmz tx, satey i 6 8 -e#e>tbfc^#i 1 6 9 (o. 139 g , 0. 284 

mmol)*3«tT>* h !) Z7 /l^ u @£M (0. 900 mL, 0. 951 mmol) «fc 9 % ffc^ 1 7 0 (0. 0997 
g, 90%)£#fc 
APCI-MS m/z: 389 (M+H) + . * 
Mm 17 0 ttb^#> 17 1) 

;J£0!|1 1 1 tmM^VX, MMmi 6 91tfthfr1t{to&ISl 7 0 (0.0313 g, 

* 

0. 0806 mmol) „ hVT±h* v'Tfcif'fb* $m*r h V !7 A (0. 103 g, 0. 484 mmol) % 

i 

(0.025 mL, 0.437 mmol) tfTi? h7;Vft K (0.0224 mL, 0.403 mmol) £ 
t) ^ ik&%0 1 7 1 (0. 0211 g, 63%) &#fc 0 
APCI-MS m/z: 417 (M+H) + . 

Mmi 7 1 ut&mi 7 2) 

;%#J4 3 X*m>bfttc4k&y>) r r (0. 119 g, 0. 213 mmol) & t e r t --ff-fVT 

« 

/U(2.0mL)(^^Ux N— (t e r t - / h - ^^ / -^7 



^ >-(0. 329 mL, 2. 13 mmol) 3o J; U?^7 !) £A t e r t b K(0. 263 g, 2. 34 
mmbi) Sr^HX-s 18 NFMft^bfe, SJfc$^ TMsit* 1 . 0 niol/L ^fiftSrJP 



* / — /U=20/l) tf»i4^5 r. £ IC £ «3 > fc-g^fc 1 7 2 (0. 068 g, 58%) &#*io 
APCI-MS m/z: 549 (M+H) + . 
Mm 17 2 17 3) 

Mm 37 t mWkfc LT, HJSflll 17 1 X-'&bMik&yn 1 7 2 (0. 116 g, 0. 211 
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mmol)'*5 r y ^/l^ezffr&CO. 300 mL, 0. 317 mmol) <fc 19 ^ 1 7 5 (0. 0186 
g, 20%)£#fc o 
APCI-MS m/z: 449 (M+H) + . 
:«ijl 7 3 Ofb^l 7 4) 

:##!J4 3 -C#^ttfc>fb-^^ r r (0. 103 g, 0. 184 mmol) *■ t e r t -r/^/VT 

,V a (5. 0 mL) \ZMU U 2 - /^^7 7" b ^;VT ^ (0. 103 mg, 0. 184 

mmol)*5 ±tfc& U^Atert Y**/ K(0. 206 g, 1. 84 mmol) SriDx., 

m 

mm.zft'&mmm ? wyy?? 9 ; —^/r >^e-r= 

9/1/1) TUtJSi-f- 5 r t \Z. «fc 19 „ lbg*#J 1 7 4 (0. 0574 g, 67%) £#fc 0 
APCI-MS m/z: 465 (M+H) \ 
»J1 7 4 Wbg-fcU 7 5) 

mmi 7 i ^m^icuTs &mm4 4~e&htiit{k&yo a s (0.218 g , 0.380 

mmol)£rN- (ter t-7 f h^v'*;^^;l') ^ ^ j — ;V7 * ^ (o. 306 mL, 1.90 
nmoDasJ;^* V *A t e r t b K(0. 426 g, 3.80 mmol) tRfoZ^fco 
#CWC, H»J 3 7 t m&K UT, by ^/l^ng^O. 500 mL, 0. 528 mmol) X»®i 

a-rs r £ m £ i9 , fk-a*# 175 (0. 0346 g, 46%) %mtc 0 

APCI-MS* m/z: 463 (M+H) + . 
'MM 17 5 (flrftflJ 17 6) 

»!l 1 7 3 fcTOSfcLUTx ##0!I4 4T*mbflZ>tt&%Q s s (0. 122 g, 0.213 
mmol) „ 2 - ^ /l^ -f Y xf/l/J 5 (0. 122 mg, 0. 107 mmol) *5 J: t** y £ 

t e r t - K(0. 239 g, 2. 13 mmol) =fc «9 , fls-g^fe 1 7 6 (0. 0626 g, 62%) 



APCI-MS m/z: 479 (M+H) + . 

17 6 itt&m-l 7 7 ) 

111 
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2- t Ku^T-fe h7xyy(1.03 g, 7.60 mmol) IrDMF (50 mL)lC*§$?U 
MTkWftk (1. 20 mL, 12.7 mmol) *5£tfN, N - v 5 ^ f;U7 ^ J t° i> (1. 03 g, 
8. 41 mmol) &Jn*.. ^fflT? 4 f$ilQ&& bfc 0 RjfciStolcSrJQ*., ffB^^vv-Cttffi 

« 

h^7 7^(^t ^/^^^ =20/1-* 10/1) T?«fiW5 - £ K X 9 ^ 2 - 
T-fe b ^iXT-fe h 7 ~ J ^(0. 941 g, 69%) &#fc„ 

^-NMRCSOO MHz, CDC1 3 ) : 2.24 (s, 3H), 5.35 (s, 2H), 7.45-7.54 (m, 2H), 
7.57-7.65 (m, 1H), 7.88-7.95 (m, 2H). 

±!B-C# btltc 2 -T-fe b ^>Tir h7x/y(0. 637 g, 3. 57 mmol) * / — 
/V(15 mL) ^"^ir ^ K^^^(508 mg, 3. 98 mmol) £jbP;t. MM. 

T? 2 B#P*TO$bfc 0 R^m^SrMJB@^bfc^ > nD^^y(l5mL) 
fcM$SU f!) i^V(1.00 mL, 12. 4 mmol) & <£ h y f'/WTtf'/V'^ ny^f F 
(1.40 mL, 11.4 mmol) ^PX., 12 H#ITO#Ufc 0 ^fj£fcg&fP^m7kf!f-?- 

b y i7^*^£*p;t^?&-e 1 ^m#bfc^^^^m^^T^mufc 0 

» 

1 7 7 (0. 592 g, 39%) 3r#fc 0 
APCI-MS m/z: 420 (M+H) + . 
H»J 17 7 (M&m 17 8) 

###!| 2 3 ■V^tbtl&fc&yovr (0. 304 g, 0. 806 mmol) Srv^ OD^^y(15 mL) 
KlSBIPU N, N' -^7/W7j?=yU^ ^ /K0.539 g, 3. 32 mmol) &#Px.. ^ 
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3^^=4/1^2/1^1/1) X*mmirZ> n t iZ. X <Q . it&m 1 7 8 (0. 360 g, 95%) 



o 



^-NMROOO MHz, CDC1 3 ): 1.27 (s, 9H), 1.31 (s, 9H), 5.28 (d, J =11.0 Hz, 1H), 
5.63 (d, J = 11.0 Hz, 1H), 7.06-7.09 (m, 1H), 7.25-7.45 (m, 6H), 8.03 (br s, 
1H) , 8. 10 (br s, 1H) . 

17 8 <Ak&m 17 9) 
MM 17 7 X~mbtltz.4k&yo 1 7 8 (30. 8 mg, 0. 0653 mmol) ^nn^y 
(2 mL) KfgffiVs 2 — T 5; J / — M0. 0784 mL, 1. 31 mmol) ^Mx., ^M.X* 3 

Lfco gl?3S£#&igjf ^yF>77^ (@^^,w) -oftM-r 5 

fc-S^ 1 7 9 (27. 1 mg, 89%) £r#fc„ 
ESI-MS m/z: 465 (M+H)\ 

i 

;»ji 7 9 Uk&Mi 8 o) 

1 7 8 £ IT, Hi&0O 17 7 t?# <b tbtcik&m 1 7 8 (30. 8 mg, 

0. 0653 mmol) & J^N — ^^/V^^l/^v ? T 5: ^(0. 138 mL, 1. 31 mmol) £ «9 , -ft; 

■ * 

•a-^J 1 8 0 (23. 6 mg, 74%) £r#fc„ " 
ESI-MS m/z: 492 (M+H)\ 

mm&m i8o (^-a^ isd 

HJStf!) 1 7 8 £ |H3$tK: UT, 17 7 T#e>tb^-a-#J 1 7 8 (30. 8 mg, 

0.0653 mmol) $5 £ "0*1 - (2-7$/xf^) t" a ]) V (0. 166 ml, 1. 31 mmol) 
J; 9 , it&m 18 1 (26. 5 mg, 78%) &Wt 0 
ESI-MS m/z: 518 (M+H) + . 

mmi 8 1 uk&voi 8 2) 

##1 8 X*%l>fotL\k&m g (0. 189 g, 0. 469 mmol) J — M6 mL) fcl?g#¥ 

O - ^ f /V t K ci ^ v'/UT 5 yS^S (51. 7 mg, 0. 619 mmol) SrJfli, ^&X* 
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t \Z. £ «9 ^ 1 8 2 (0. 174 g, 86% ) £#fc 0 

APCI-MS m/z: 433 (M+H) + . 

18 2 {\\&m 18 3) 
%W\ 181i mm?- LT, 8 -e#^>^fc^^ g (0. 191 g, 0. 474 mmol) 

teXtfmkt KD^v'/Hy ; e=!7A (42.5mg, 0. 612 mmol) X 9 . Ib^i 1 8 3 
(0. 146 g, 73%) £r#fc 0 
APCI-MS m/z: 419(M+H) + . 



< 
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P(CH 3 ) 3 
A N-N 



/==\ COC(CH 3 ) 3 



mm 




RA 








i 


a 


CH2C00C2H5 


2 


b 


CH2CH2OH 


3 


c 


chzcho 


4 


d 


CH2CH2NHCH2CH2CH3 


6 


e 


1 

CH2CH2C00CH3 


7 


f 


CH2CH2CH2OH 


8 


g 


CH2CH2CHO 


9 


h 


CH2CH2CH2COOCH3 


10 


• 

1 


CH2CH2CH2CH2OH 


11 


ft 

J 


CH2CH2CH2CHO 


12 


k 


CH2NHCOOC(GH3) 3 


13 


m 


CH2NH2 


14 


n 


CH2CH2NHCOOC(CH 8 )3 


15 


0 


CH2CH2NH2 


16 


P 


CH2CH2CH2COOH 


17 


q 


CH2CH2CH2NHCOOC(CH8)8 


18 


r 


CH2CH2CH2NH2 
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1 0 










R2 


R3 
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s 


H 


COC(CH 3 ) 3 


C(CH 3 ) 8 


CH2CH2CH2OSO2CH3 


20 


t 
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COCH(CH3) 2 
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21 


u 
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22 
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23 
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CH2OH 


24 


X 


H 


COC(CH 8 ) 3 
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C(CH 3 ) 3 



N-N 



R COC(CH 3 ) 3 
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R A 



25 


y 




OSl(CH 3 ) 2 C(CH 3 ) 3 

> 


CHjCKiCOOCHs 


26 


z 




OSi(CH 3 ) 2 C(CH 3 ) 3 

) 


CH2CH2CH2OH 


27 


aa 


< 


OSi(CH 3 ) 2 C(CH 3 ) 3 

J. 


CH2CH2CHO 
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1 2 
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Ri R2 


R3 


RA 


28 


bb 


H H 


CHs 


CH2CH2NHC02C(CHs)8 


29 


cc 


COCH2CH2CH2 


CHs 


CH2CH2NHC0 2 C(CHs)s 


30 


dd 


COCH2CH2CH2CH2 


CHs 


CH2CH2NHC02C(CH 8 )8 


31* 




H COC(CH8) 8 


C(CH3)3 


' CH2NH2 


32 


ff 
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C(CH3)3 
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34 
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nn 
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1 2 










R2 


* 

R3 


R A 


41 


pp 


H 


GOC(CH8) 8 


C(CH3)3 


CH2CH2CH2CH2CON(CH8)OCH3 


42 


qq 
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COC(CHs)3 


C(CHs)3 


CH2CH2CH2GH2CHO 


43 


rr 
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C(CH3)3 


-(CH 2 ) 3 0-S^-^J>-CH3 


44 
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• 

-(CH 2 ) 4 -0-S^ ^-CH 3 


45 


tt 


H 


COC(CH3) 3 


C(CH 3 )3 


CH2OH 



Itl • . • \ ■ 

$ %/U/<i? \?m.Wl&.(8. 30 g, 65. 1 mmol) # / — M50 mL) bM^7k(50 

mD^m^-mm^MV, ^^^01^^^(17.0 mL, 98.2 mmol)*5<fc-0«^ 
^(l.OOmL, 12.0 mmol) tr^Px., 11 NpTO#bfci 0 flftti bfcgffc&^&U 

— ^X*mftVtc^ 3 - 7x=;v- 3 -ftt $*/W^/y fc° 

j-^m^/^^T^dl.l g, 64%)£r#fc„ 
X©2 

^ 7VV(2. 03 g, 7. 65 mmol) £ri^ tz o ^ ^ (40 mL) \Z&M U f !) i?Zs (4. 00 mL, 

113 



WO 2004/111024 PCT/JP2004/008375 

49. 7 mmol) *5 «fc Xfmt h V ? ^/l-Tir^/l-(5. 60 mL, 45.5 mmol) &2JPX., MUX* 

12 ^r^m^uTto s^^i&fp^TK*^ h y ^atk^^px.^ m.uxt$ e>Ki i 

4 

a (3. 25 g, 98%) %'&tc 0 

1 T?# £> ftfcfb^ a (519 mg, 1. 20 mmol) £ T H F (10 mL) Ufc 0 
Z<Dmm& O^C^iPbfd^, TK^b^-T y^/^T/V-5^^A^> 0.93 mol/L — 
=^f->-^ (5.30mL, 4.93 mmol) ^Px., 2.5 B#F^#bfc 0 ^J&*l£{C$t7ta» 

^ h y & ZTfifflnttssstr h v ^^mm^n^., £ e>fc 1 «^ifct^ 5 

^n^^77^- (^^1^/i1^^^vv=4/l-*2/l) X*mUir Z ^b^kVs 

b (348 mg, 74%) &#fc„ 
ESI-MS m/z: 392 (M+H) + . 

:%#| 2 T*#f>^cfb^ b (234 mg, 0, 597 mmol) ^^OH^^y(10 mL)fc 
U U A^fc°y ^!7^(783 mg, 2. 08 mmol) 5r*Px. N ^IfiT* 60 B#Fflift# 

fwh-yv^j — (^^f - ^/@^^/^=4/i->2/i) -cfflfjK"*-"* £ £ in £ Y) , 

c (155 mg, 67%) £r#fc 0 

3 X%btlt£fc&%d c (55. 8 mg, 0. 143 mmol) £rl, 2-^nni^y(5 



mL) U (0. 0450 mL, 0. 786 mmol) „ n - 7"o fcWT 5 ^ (0. 0538 mL, 0. 654 

mmol)*DitJ«b y T-fe h^c^mit^^m-f- h V !7^(130 mg, 0.612 mmol) &;&Px. x 
mt? 12 B#FOT#L£:o KlSifcKll&fb&IfcTkSt-*- h y !>^7K^(30 mD^JPx., 
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(51. 9 mg, 84%) 3r#fc 0 
ESI-MS m/z: 865 (2M+H) + . 
###|6 (teH^e) 

■ 

>(8. 13 g, 42. 3 mmol) t ?-jtr* 5 K(3. 86 g, 42. 3 mmol) «fc 9 , 3 - 

h^v-- 1 - 7xi:;u- 1 -^n^y ^=^^-fe 5: ^/W^y^QO. 6 g, 
94%) £:#fc 0 

1 -^o/V y=f tt ^;W^/y(7.76 g, 29.2mmolh t° y 5^^(11.3 
mL, 140 mmol)4oJ;-a«^b b y ^^/WT-fe^/Kl4.4 bL, 117 mmol) J; 9 N ffrg^fc e 
(9. 70 g, 77%) £#fc 0 

mm 7 wks^ f ) . " 

mM 2 tmWkfcVX, mnm6Xmbtltc4b-&y9e (1.50 g, 3.46 mmol):|3£ 
X^7k^t^^.y^¥^T^^=^^^<^ 0.93 mol/L ^=¥"^^^(12.5 mL, 11.6 
mmol) <fc <0 , f (1. 49 g, 100%) &#fc 0 

###J8 (|b^g) 

3 t mWkfc IT, 7 Xmbtltc4k&® f (l. 00 g, 2. 47 mmol)*3.£ 

t/Zl^ n Aft fc° y S?=. ? A (2. 94 g, 7. 81 mmol) £ K) N fc&m g (517 mg, 52%) 

Itl 
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J V(0. 588 g, 2. 85 mmol) 4o it^ftt ^ jojV/^J K(0. 260 g, 2. 85 mmol) «fc <9 4 
-^V^ b^ri/- 1 1 -zf* J ^=^-fe:5:^/W^>/^(0.700 g, 

88%) &#fc 0 
ZC^S 2 

— /V- 1 Is^ttS. ^/W^:/ (0.700 g, 2. 51 mmol), fc°y i?>-(0. 431 

mL, 5. 34 mmol)*3£TJ ? :&'ffc hV * f;l/7tf;U(0. 549 mL, 4. 45 mmol) £ 9 , 
^3 h (318 mg, 64%) £#fc„ 

1 o nt&m i ) 

2 t P^fc LT, 9 -e# tltnfcG-yo h (667 mg, 1. 49 mmol) & £ 

t^TK^by f^7/V5 = $J*<D 1.00 mol/L —^"^^^(3.00 mL, 3.00 mmol) 
«£ 9 , it&W i (0. 393 g, 63%) &#fc 0 
ESI-MS m/z: 418 (M-H)". 

mmm 1 1 j ) 

###J 3 £ mWilZ UT, 1 O ~?nbfttcik&yo i (338 mg, 0. 805 mmol) 

$o£.&~? a Agfcfcr y ^ A (878 mg, 2. 33 mmol) <£ «9 % fb-g^ j (189 mg, 56%) 

###!l 2 (fb-a^k) 

IS1 . • • ' - - 

2-75/ T± hZ7z*y >mB.M.{2. 93 g, 17. 1 mmol) &rTir h—h])^ (100 mL) 
&£$$?U -fiiM-V-t e r t -7*^(5.09 g, 22.9 mmol)*3it^4 ^ 
/UT 5 J t°y v?V(2. 21 g, 18. 1 mmol) &Mz_s IsLWLV' 10 ^it#bfc 0 

7^^0vh^77>f- (^=3ri?- :x/@^az^= 9/1—4/1) l^T*S^ U 
2- (tert-^h^VtoT^) T"fe h 7 / ^(865 mg, 21%) £r# 
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Ig2 

±|B-C#bttfc 2 - ( t e r t -zf Y**yluV7$=-;VT ^ J ) T± h7x;y 
(851 mg, 3. 62 mmol) S — /V(20 mL) \Z.feffi U ^^-fe 5 # A-/^ i/ KH 

(1.03g, 8.04mmol)^Px. ^i&T* 15 B#F H ^j$Ufc 0 ^^^tK^P^Ls l£ 

± f7x^ :/=^i?*#/W^:/£#fc 0 '&btitc2- ( t e r t 
/Vt^/WT $/) 7t f 7x / y 5 *;W^/y^rv^7 o n ^ ^ V (50 mL) 
fc$£fl?U t° U 75 mL, 21. 7 mmol) *5 J; tW*M b h y ^ ^7'fe5 1 ;V(2. 23 mL, 

18. 1 mmol) $r7JP^L. 16 B#^m#Ufc 0 SJ&^fclf&frl^mTkiif-T- f V P ^tK 

v/ iJ * ^/V* 7 A ^ d -7- h ^7 7 - (^^r t V/iiif /V=9/H4/l) ^ 



X 



te£-#> k (910 mg, 53%)Sr#fc, 



APCI-MS m/z: 477 (M+H) + . 
1 3 Mbl^m) 

1 2 T?# t>tlfrik&!%t k (369 mg, 0. 770 mmol) & ct a ^ v (10 mL) 
(C^bfco r (D^tC h y 7/^n^(l. 0 mL) £7JP;t, ^UX 2 !%mfflfrVtc 

i 

S*«S:«ffS*b, -fb^femfc H y 7/^D^^(436 mg,' 100%) i-Lt# 



914 ab-a-^n) 



ST^/^v^Adl) (125 mg, 0.559 mmol) ^^tJ^h y 7^^/^^^^-r>-(317 



mg, 1. 21 mmol) £■ T H F (50 mL) t; 



bfc 0 rcD^^^N- t e r t-^b^iX 



#A//j?;=:/W— 0 -77 = ^(2. 07 g, 10.9 mmol) s 7 zt^/^ P 61 g, 13.2 

mmol) % ^©tK (0. 477 mL, 26. 5 mmol) $5 £ MJ> ^Vl-@^&S7k4£» (3. 23 mL, 15. 9 
mmol)&iP*.fc$K eOt^Pf&U 24B*M»#Ufc. SJ&*£&£?© Lfc^s 
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U3-(ter t - ^ h^fv'*;l'#=/WT $ 7 ) -/o t°t7x/ y (1. 85 g, 68%) 

±fB-e#5>*tfc3- (t e r t h 3?*s#/utf=.A'7 5 / ) -/nk'^i; 
^(513 mg, 2. 06 mmol) * 7 — /W(40 mL) fcl$g#bfc. ^O^tfcftt 5 J&A' 
A?t?KMfetft(562 mg, 4.40 mmol) ^riPx., ^i&T? 8 R#Hggl#b;fc„ KJSSfcK:**- 

T?ttjftbfc&, »ifc&«ES*U &SH&®flc(3- (t e r t h^v^/M? 
=/V7 5/) f^-^oi/ >- = ^-fe^#/W^>^ ; 513 mg) £#fc„ #btb/c 

g^(D— $13(198 ng)?:i?^nn^^y(io mQmiStflbfc. r:oM^t o yi?y 

(0. 300 mL, 3. 73 mmol) 33 <fc tWStfb MJ^ ^vVT-fer^VKO. 415 mL, 3. 37 mmol) SrflD 

V 

vh^77^- (^.^-^^/@^^^=2/l) }CT*tM U tt&m n (319 mg, 82%) 

APCI-MS m/z: 491 (M+H) + 
###| 1 5 Uk&M o ) 

Uli 3 7i b"C> 1 4 T?# fctLfc-fbS^fc n (274 mg, 0. 557 mmol) 

&£X£h V 7/V^-P^S6(1.0mL) «fc 9 x ffrfrttoSr h V '7A'*uW&Sgg.k bT(252 
mg, 90%)#fc o 
APCI-MS m/z: 391 (M+H) + . 
»J1 6 (ffc-a^p) 

TKBS-fb^ b y * ^ (2. 68 g, 66. 9 mmol) Srzk (2 mL) U 1 , 4 - i?**?- 
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V (4 mL) SrAPx., &^T»#%0!J 9 X^htl^it^ h (9. 65 g, 22. 3 mmol) SrJfjPx. 
fc„ 5 I*|HHW^bfc|fe, lmol/L &Ife(20 raL) *3 <£ I^tK (30 mL)^PxL, #fttt 

Sfe^Ufc^, 2&EEi&*£1-5 - t <9 <b<£^ p (9. 17 g, 95%) £#fc» 
1 7 (ffc-a* q ) 

^##1 1 6 -C# btltcfc&yo p (4. 44 g, 10. 2 mmol) Srter t 7 — ;V 

(100 mL) KlftflIU 80 < C^Pf^UfCo rcO^(C 1> y ^fv^T 5 >-(l. 4 mL, 10. 2 
mmol)*5j;t^Tv : 'fbv ? 7 3i^/^^^y/V'(2. 2 mL, 10. 2 mmol) Sr*Bx. s Pl?l^-C9 
B#Pfg8l#Lfc 0 S^^^ffiTli^lb, tKUOO mL) ^P^@^^^/K300 mL) T'tt 
ffi Ufc 0 ^ISfP^TK (50 mL) T^gfe^ Lfc#. m^m^T Y V ? A T?f£fl| U 

5vW=3/l) X-nmiTZ riti^ <fc<£4& q (1. 91 g, 3. 78mmol) 3r#fc 0 

m 1 8 ub-a^ r ) 



1 7 "eWfcftfcfba* q (1. 91 g, 3. 78 mmol) Sr 4 mol/L ifrfbTKiSf-l^ 
(1. 43 g, 3. 24 mmol) £r#fc 0 

- ^ 

APCI-MS m/z: 405. (M+H)V 
###J 1 9 Uk&M s ) 

3% : m 7 X^btltcfc&iyd f (508 mg, 1. 25 mmol) na^^y(20 mL) iZ. 

hV ^9VI"T 5 ^ (0. 251 mL, 1. 80 mmol) &;bPx. % O'Cid^iP Ufc 0 ^V^C, 
^ * oy^f K(0. 116 mL, 1. 50 mmol) &M?L. ^tat? 30 r9f^#U 

fc 0 KJWl-TMsitM mol/L :&&t£>!JP;t^ ^on^/i^At?f4tbbfc 0 3T$Jl£r& 

J; 9 . fc&m s (0. 623 g, 99%) £r#fc 0 

* 

APCI-MS m/z: 484 (M+H) + . 

i ©ig 2 £ mwz ur N 6 ©ig 1 t?# 6>tt« 3 - h *~>juu 
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1 -7x = jv— 1 —-?xx/*J ^ = ^$-£ $ ^/W^y^d.OO g, 3.58 

■ 

mmol)£W y^f !)/^ 0 7>f K(1.49 mL, 14.3 mmol) *5«tt)«t 0 ]) (1. 48 mL, 
17. 2 mmol) t $ i*rfc„ 

^CVn-C, ±|E<7>RJtS^c4feSr 5 mol/L7»ft^ h y 17^*^(10 mL)*5«3:^^ 

* y -/v (20 mD (Dm&mm^t&m u 2 ^.naa* u < ufc D siss^s: 1 

mol/L itm (200 mDfci&TU Wai>fce6ttJR4fc&»BlU KSftlitSii: 

a 

^.fc D lb^#i 1 (1. 39 g, 99%) £r#fc 0 
2 1 Wb-a^ u ) 

2 0 -e# bfofcfc-g-yo t (1. 39 g, 3. 55 mmol) £r T H F (10 mL) \ZL&M bfc„ 
r. N , O - ^ ^■A' t Ko^r i/tVT 5 i^Ifetfci (0. 416 g, 4. 26 mmol) 33 «t 
U?N, N-#/Wi^/WM ^^y— /V (0.634 g, 3.91 mmoD^P^L, 1 5 

■SFlBJWUfc. S^l-Tk^riP^L, ^ n n /JvW^tttti Lfc„ ^n»B*r 1 mol/L M 
S£ is y * <7Vi>7J 7^^a-=eh^7^W-(^^o * / —^=99/1-^ 

95/1) T?fSt§H- 5 -tl-i^ fb^fe u (1. 02 g, 66%) <£r#fc 0 
###!|2 2 Gb^v) 

* 2 1 t?#£>H:Mb£^u (0. 372 g, 0. 856 mmol) SrTHF (15 mL) \z3fef& t 

fc 0 -<^^&ote^*pbfc^ sksSHb^M" y^f;v7;v i7A<£> 1.01 mol/L 

^^•^^^(1.68 mL, 1.70 mmol) %MtL^ 2.5 ^»#tfd 0 K/^fc#*19fcI6 

#1 v (0. 249 g, 77%) £r#fc„ 
#Mf#]2 3 tfb-a^w) 

HJ&tfij 17 6 X''&bthfe4k&y9 1 7 7 (0. 585 g, 1. 40 mmol) * 7 —^(15 mL) 
to&fllU "7- b y !7^^ h K(0. 170 g, 3. 14 mmol) SrJPx., 6 B^MJ*** 
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(0. 206 g, 39%) £r#fc 0 
APCI-MS m/z: 378(M+H) + . 
##0!l2 4 Ofb^x) 

Tfc^b^- h y !> A (2. 7 g, 67 mmol) (23 mL) I^U, * # J — /V (30 mL) 
^rinx.fc 0 r^M^ % #%^j9-C#? 5 ^fc:^'a-^h(254nig, 0. 567 mmol) SrJnx., 
5 ^F^#bfdo' jaS^m l mol/L i&^(20 mL) & J; t^TK (30 mL)£r#Qx. x 

m& u^m, mj£&m-z> z.bizL&>9 ^ it&m x (234 mg, 95%) £#fc 0 

*H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1. 29 (s, 9H) , 1. 32 (s, 9H) , 1. 65-1. 75 (m, 1H) , 
2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7.35 (m, 6H), 7.92 
(br s, 1H). 

2 5 (fo&m y ) 

i 

3/N^t*.y t^/l^l. 00 g, 7. 57 mmol), 3- (t e r t — Zf^-/^J.^/^> 
y/V^-^ri/) 7 ol~;V&uI/ W.(2.22, g, 8. 84" mmol) „ M)7x=;W*^7^y 
(0.280 g, 1.07 mmol):io£tJ ? g)^^^!7.MlI)(0. 10 g, 0. 46 mmol) £r T H F (20 
mL) \Z.Mm U 7K (0. 340 mL, 18. 9 mmol) $5 £ U*&t7K V >%k(2. 30 mL, 11. 3 mmol) 

12aiaf#!l##^ n-^ h ^7 7 ■< — : Hi-Flash™ column, ^^M*-^-*^ 
^f-^/ / @^^^==3/ / 2)-e^^i-S^ lc£ *) , 4- (3— tert-^f/P 
i^^f/l'i/y /Vjr^-y -7^~;v) -4 -^-=ary^/^^^/^^^^(557 mg, 
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23%) £r#fc 0 

APCI-MS m/z: 323 (M+H) + . 

1 ©Ig 1 b WfcK IT, ±|St?# hfhtz. 4-(3-tert -zf^/^J 
* 'f-jV*/ ]} jV^r^r VVzc — A-ir^y "^ t f'?\^k^ ^^^^^(557 mg, 1. 73 
mmol) &1&mj& mffi) $ #/W*>? K(481 mg, 5. 28 mmol) bRj&ZltZ 

4- (3-ter t -"ffAs*?* JV^y 7x-^) -4- 

^ # J -ff-^W.* ^/Vol^jv (540 mg, 79%) <H#fc„ 

XMS 

1 Olg 2 b mWit- LT, ±|BT*#^tbfc 4 - (3-ter t -zf^;V*J 

♦ 

(540 mg, 1. 37 mmol) &K°Vi>^ (0. 662 mL, 8. 19 mmol) $3 £ U^fc h V * ^vKTir 
^/Kl. 00 mL, 8. 12 mmol) £S/&£i*r£ ^ b {£ X 9 s it^^O y (309 mg, 40%) 

APCI-MS m/z: 564 (M+H) + . 

2 6 atpm z ) 

###1 2 5 "C# frltcikG-Wf y (246 mg, 0. 436 mmol) & T H F (10 mL) U 
tK^T. 7k^{b v^-T y ^f'^A/Tty K =- V A (l. 01 mol/L K/V^ l. 38 mL, 

1. 39 mmol) mUMX* 2 tifmWiW Ufc 0 $ h \Z.^m\^mt^4 V 

— £7 A (1. 01 mol/L h/Wt 0. 86 mL, 0. 87 mmol) ^Bku 1 8#ltH%# 

^•^#bfc 0 ifcis^suu mmmm^tc^ mm* i2^m^^n^h^ 
77^- (^^^-►^i^/si^^/^i/i) xmm-r % r £ <t *k 

z (145 mg, 62%) ^rt#fc 0 

'H NMR (300 MHz, CDC1 3 ) 5 (ppm) : 0.17 (s, 6H), 0.96 (s, 9H), 1.29 (s, 9H), 1.33 
(s, 9H), 1.57 (m, 1H), 2.05 (m, 1H), 2.29 (m, 1H), 3.13 (m, 1H), 3.70-3.80 
(m, 2H) , 6. 70 (m, 1H) , 6. 80 (dd, J = 2. 0, 2. 2 Hz, 1H) , 6. 93 (m, 1H) , 7. 17 (dd, 
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J = 8. 1, 8.1 Hz, 1H), 7.89 (s, 1H). 
2 7 Uk&to a a ) 

■3%m 2 6 T?#£;ftfC'fba^ z (72 mg, 0. 13 mmol) PD^^y(l mL)t 
fi?U Zl^nA^t o y *-Ml56 mg, 0. 415 mmol) =Sr*P ^ift^ 24 NHBlft# 

^=9/1) -e»jKi"5 ££fc:«fc!K ffc-£4fe a a (43 mg, 60%) &#fc„ 
APCI-MS m/z: 534 (M+H) + . 
2 8 ift&m b b ) 

* 

:##|.l 4(DJlU2(D^mWt UT#£>tt5 3- (t e r t-^h*'>*^#- 
/WT^y) ^=^^-fe5:^;/W^y>'(4.07 g, 12. 6 mmol)3rTi? b 

^(20 mL){C$g#PU t°y ^^(5.4 mL, 63. 1 mmol) $5 <fc TJ^tKSI^ (6. 0 mL, 63. 1 
mmol) SriP*., Ml? 24 B#ram#Lfc 0 SJt&^KHSSj^ife**^ b V VJ**mm% 

i7k?q#K20 mL) ^*p^l. l m^W^tco fcf&mz. lmol/L ^Sr*Dx., 

' * - 

$fc$&U ^&^JBE0*Ufc„ ^^y7*Bt>x-r/l/ (30 mL) 

^7!)- Lfc^L U £ i: lc <fc *? b b (4. 38 g ; 

95%)&#fc 0 

APCI-MS m/z: 365 (M+H) + . 

2 9 wb-a-fe c c ) 

llfiW 8 8 t Wimfc LT, #%#J 2 8 "C# 5> b b (103 mg, 0. 283 
mmol) , 4 —"fxi^r-f^ V K(0. 082 mL, 0. 707 mmol) „ fc° y v^>"(0. 072 mL, 

0. 848 mmol):fe5 .fct^^-T- h V !7 A (232 mg, 2. 83 mmol) £ «9 % it^^O c c (103 mg, 
84%) £#fc 0 

APCI-MS m/z: 433 (M+H) + . 
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3%m 3 o (At&m d d ) 

MM 8 1 t fflmz UT, #!) 2 8 T?# btltz.it&<&) b b (400 mg, 1. 10 mmol) . 
t° y v>> (0. 222 mL, 2. 75 mmol) , 5 —rf n ^-/^ U D ^ a ^ K (0. 367 mL, 2. 75 
mmoD^it^g^®!^- MJ !>A (225 mg, 2. 75 mmol) «fc «9 , te^^ d d (490 mg, 100%) 

*H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1. 44 (s, 9H) , 1. 85-1. 98 (m, 4H) , 2. 30 (s, 3H) , 
2.44-2.55 (m, 3H), 3.17-3.29 (m, 2H), 3.68 (m, 1H), 3.86 (m, 2H), 4.64 (br 
s, 1H), 7.21-7.33 (m, 5H). 

MM 7 7 (DXg 5 t Lt, 0^M 1 2 tf# btlZfc&M k (3. 13 g, 6. 57 

mmol) is 4 mol/L ^bfci{f-@^^/l^i&(30 mL) £ 9, fc&%)Tn<DMMm. 
(2. 80 g, femm &#fc 0 

>H NMR (270 MHz, DMSO-de) 8 (ppm) : 1, 17 (s, 9H) , 1. 32 (s, 9H) , 4. 06 (d, J = 13. 7 

■ 

Hz, 1H), 4.21 (d, J = 13. 7 Hz, 1H), 7.20-7.44 (m, 5H), 8.30 (br s, 3H), 11.17 
(s, 1H). 

##0ij3 2 Uk&mi f ) 

##08 3 l-Vftbtl1t4k&fom<Dlgggti&(2. 80 g, 6. 78 mmol) & i?? nu*?l/ 
(50 mL) \ZLfflm t J TlC^Tx . h V ^ ^ >;(3. 80 mL, 27. 3 mmol) £3 «fc TJ? 3 — ^ 

nn^B/N>7 Wt;w> a.^<f K(l. 24 mL, 10. 2 mmol) ^iP^L % 20 ft 

#bfc 0 ^^7K*3j;^lmol/L^^P^ N ^Dta^/^-ettWb^o ^ ' 

/n^il^lt* hV ^* a v-rs r. i «t 9 , \k&m f f (3. 01 g, 86%) & 

ESI-MS m/z: 515, 517 (M-H)". 

#0il 3 3 Uk&Vo g g ) 

:##!ll 2<DJ.m.2(Dtpfflfcb VmbtlZ 2- (t e r t-^h^r^/^n 
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/VT^y) T± h7xy >=^^±^^}jW<^X2. 91 g, 9. 44 mmol) fc&fcjcftifc 
(30 mL) ^riP^L, 130«CT 5 i^T* 70^ T? 1 B*l*H*#Lfc. fi&Sift«r*fc?&ffe* 

X *> ^ fc&m g g (2. 06 g, 56%) £^fc„ 
APCI-MS m/z: 393 (M+H) + . 

##011 3 3 t?# hthtcit^-^d g g (2. 01 g, 5. 12 mmol) &T± h ~ MJ /V(20 mL) 
fcSf^lU t • 1 tK?P^(8. 0 mL, 0. 16 mol) £#P*_ N SS&*C 6 NfTO#U 

M^mm-r h v ^je^u^„ mm* 12 aiM^ij^^ 

y -i — (Hl# : Hi-Flash™ column, ^3^:// §^^^^=2/ 3) -e^Mt'S - k 
<fc 0 , ft&m h h (1. 42 g, 79%) *%ft 0 
APCI-MS m/z: 351 (M+H) + . 
##0)J 3 5 {fc^m i i ) 

^Wil 88i |3ttlt£ LX, #%#| 3 4 T?# tbtlfclt&m h h (1. 01 g, 2. 88 mmol) 
£fc°y ^(0.585 mL, 7. 23 mmol) :*3 £ 4 —Zfn^rZf^]) o ^ K(0. 840mL, 
7;24mmol) iKJ&Siirfc&x JfcVvtN DMS O (20 mL) ftife^ Ml A (608 mg, 
7. 41 mmol) "OHmir^h biz.*.*) ,Jk&M i i (0. 99 g, 82%).£r#fc 0 
APCI-MS m/z: 419 (M+H)+. v 

###13 6 ut&yoy 3) ■ 

mmm7 7©Ig5 i: INBUILT, ###|3 5^#biftfc>ffr^i i (3.81 g, 
9. 10 mmol) £ 4 mol/L mkfrX-Wt&^M&m&O mL) U ^fiT? 30 #W 

£ «t 9 te<8^ j j (2.64g, 91%)£#fc„ 
APCI-MS m/z: 319 (M+H) + . 
###|3 6 (jb^kk) 

3609 8 1 k-EMfc\Z tt, ###1 3 4 •Z&btlZlk&Voh h (1. 57 g, 4. 48 mmol) % 
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t°y 20 mL, 13.4 mmolK 5 — -?v=£/<U ]} jU? n ? 4 K(l. 50 mL, 11.2 

mmol) & £ MJ !>A(3. 7 g, 44. 8 mmol) <£ 19 k k (1. 85 g, 95%) 

APCI-MS m/z: 433(M+H) + . 
3 7 (f^lmm) 

mm 7 7 ©it 5 1 mmfc ur, 3 6 x-mbfttcik&m k k a. 85 g , 

4.28 mmol)*5j;tJ? 4 mol/L ^b7k^-^^i^/W^(20 mL) £ 9, 'fk^mm 
(1.42 g, 90%)£r#fco 
APCI-MS m/z: 333 (M+H) + 
###!3 9 (Mfenn) • 

,IlFj7 7 0Ig3i^i(CLt, 5- (^ f^^/V^/V) Al/P7i/y 
(0. 299 g, 1. 28 mmol) *5 £ U^-tf-fe ^ * (0. 490 g> 3. 84 mmol) <t 9 x 



H^7i; >-=^^-fe ;\"<V ^(0.233 g, 0.994 mmolK t° V is (0. 387 ml, 

■ •„.„••--•.' • '. ■ •• - 

4. 78 wnol) *5 £ tflSMfc WV * ^/VT-fe^vWO. 444 mL, 3. 98 mmol) £ X) \ 4b&%Dn 
n (0. 200 g, • 42%) $r#fc 0 

nmA o (At&mo o) 

i 

2 O i'HitLt, 3 9 t?# hthfrlt&Vo n n (0. 200 g, 0. 420 

mmol) % 5 mol/L Tk^b^ h V *7 AtK^^(10 mL)*5<tt^^ ^ 7 — /l^(20 mL) <£ t> -fb 
^ o o (0. 185 g, 98%) Sr#fc 0 

mm 4 i « bg><& p p ) 
mm 2 i ^^tia-c, mm&u ox-nbtizik&yoo o (0.200 g , 0.447 

mmol), N, N' * /V(79. 8 g, 492 mmol) & £ t^N, O- 

V* ^vUfc Kd^W 5: ^^(6. 2 g, 64. 0 mmol) «t <0 > -fk^#lp p (0. 198 g, 
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90%) £r#fc„ 

B^M 4 2 Ut&M q q ) 

2 2 t mWkfc IT, 4 1 -embthtcfc&yd p p (0. 198 g, 0. 404 

mmol) *5 <£ TJVkmik 9 M V Zf^/VT/V * =. ? A (o. 95 mol/L — if 0. 51 mL, 

0. 485 mmol) £ «9 x it&tyO q q (0. 154 g, 88%) £r#fc 0 
4 3 r r ) 

##0!J 7 -e#btbfcjb^ f (0. 541 g, 1. 33 mmol) Srv^ pp^y (7. 0 mL) 
h i> ^~^?VT 5 V (0.464 mL, 3. 33 mmol) & J; t£ p - h/Uo^;*/^^ 
/l^n^-f K(259 mg, 1. 36 mmol) ^Px., 15 B^WflUfcUfco 1 . 0 

mol/L aLBS^i^SrAD^'^oo^/vA-cttHiUfe. ^S^TKTiSfc^-Ufc^, 

~* Ytf^yj — ^u^UJ^)-&^Mir^^t\ZX^ , fc&yoi r(0.515g, 69%) 

APCI-MS m/z: 560 (M+H) + . 
4 4 (fb-g^ s s ) 

##0»J 43i l^fRK: LT\ 1 0 •C#fctt*fl2'fr* i (0. 405 g, 0. 965 mmol) x 

h JJrc^yVT^ :/ (0.336 mL, 2.41 mmol) £5 £X$p — Y;V^.l^^;V^s^;V^ u 

K(202 mg, 1. 06 mmol) «fc *) N Ib^-^s s (0J 277 g, 50%) £r#fc„ 

wi mm (AY&mi) ' * * 

2 8 6. 8 g & £T$m$&MW&ft 6 0 g&Si'g-U ^tU-fc Kn ^r^n tVl^-fe/Vc 
-*£>1 0%tK^1 2 0 g^Px.^> 0 ^(^^SrfStifeliiJ; U it^UT 

g^PX.T^b, ^8mm©^tofcM (UlTkttigRT- 1 5^) ^ffi 
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to 



2 0 



3 0 



2 0 0 



m g 



14 3. 4mg 



m g 



m g 



0 . 6 m g 



m g 



« 
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ft 2£ CD 



i. -asss (i) 

R 3 

R 2 

(I) 

* • 

*r&i-a\ * fc ta r 1 i r 2 a* stig^i-^^ot mm fcK^i 

Ate, - (CH 2 ) n - 0£4\ nfil~6©lt^t) £fcte5£ (I I) 

(") 

(5£f N mteO~2(Dgfc^^b, ZfiB iil^t5CH*fclli*J|f fe*t) 

(i) A^S- (CH 2 ) n --?&9 % n^l£fcte2-e&5£# 
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BWU — NR 6 R 7 {5£* % R 6 fiTkfli 1 * /l-^/l'^t R 7 f* 
{g^T/l^/K -COR 8 R 8 «fi^{Sj^T^=ar^ «&U h !J 7/V*n 

£fcte-NR 9 R 10 (5£«t>* R 9 *5j;tfR 10 «:, PI 



— O R 1 1 (5£*, R 1 1 tegl&iSr&TVl^/K g&t>U< r**H*©4ffiRTA'* / 



-sr 12 (5*;^ R^ttmilBR^^iii^-efcs), *fcr* 

(i i) A#S- (CH 2 ) -T'fc*K n^3~6©IM5^s 



« 

< li^ftor y — /K g&fc u < te^gm^lf i5f itS> -cor 16 [5fc* N R 1 



t> u < ra^em^r y — /k g&*> v < tt^&ottatflts* g&*> u < 

^{g^TA^^r^ g^t>b< f^f t©7 y -;^=3f fcii - N R 1 7 R 1 8 
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{MT/i^-zk w&h b< I4^iHov^p7/^;k W$kh b< fi^gm^r 

Mf&-rz>) *fc«-so 2 R 19 ca:«t> N R i9 fiem^b<^©m^{s^ 

^g&tf>{MT/t^=/K gi&& b< tt^HifeolSjRT^^— /v^fcttSlft'b b< 

r 1 4 i r 1 5 # mm-t z> mmm^ t — » m * o rem t> b < 

-OR 22 (5£* N R 22 (»IBR 11 ^^T*feS), 
-SR 23 (5£4», R 23 {*fff|BR 11 ^P^T-feS) > 
-CH = NR 24 (5$^ R 24 f*BUlBR 13 ilH^T'fc5) £3lU 
( i i i) A7jS^ (ii) T*h%b%, 

3. R 2 ^-cOR 5 <S;*K R 5 «|f||Bi|iiaT^§) -e&*W*©«SH»l*' 
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5. R 5 ^ t e r t -^A-T?&5ff3fctf>^ffl0 3^S|B^<D^T '^7/ V 

10. A^S- (CH 2 ) n - (5£* % n(it5iB^IH^-Cfe§) -efc^iS^CDfSffl 

12. Bd$-NR 6 R 7 (st^K R 6 *5J;tJ«R 7 f«tt^tttuia^Pl^-efe-5) "T? 

13. R 6 ^7K^^T^^ft^Of6|S01 2^|2^>Ti>T^y 

14. R 7 ^-COR 8 (5£t\ R 8 «MISi:lRl^-e^5) T'foaii^^H^l 

1 5. r 6 i r 7 ^iit5iti^ i -^t^o tt l < \it¥-m.m<omm 

16. n^3~6^^fcSlf^O®H^l 0^|E$fe(^^Tv ? T)/y ^f|^ 
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1 7. nj&S3-Cfc5&t3fc© 



1 om?M<D<3-T*JTV*}) ^mmfc-Htcte^: (D 



1 8. Bj53-NR 14 R 15 0£<J\ R 14 *5«fctJ«R 15 f«^-etbMl2^PI^T^S) 

2 1. R 15 ^-COR 16 ' R 16 «Bfr|BtlH»-Cfe§) T*&5ff 



2 2. R l6 ^fi»t>u<w:^flijfeoa*aiS-e*)*»^oD 



2 1 ^1B^<7) 



2 lmmm^Ti^r^v ^mmw&frittiDmm^m' 



2 3. R 16 ^- N R 17 R 18 (5£«K R 17 *5iT^R 18 f«tb^ttMIBi;^T-fe 
2 4- R 15 ^-Sp 2 R i9 J^ R 19 f»K^IWiaT^5)'-t?fc5t*^0® 
2 5. A#5£ (II) T*fe^|f^(^t5ISmi~9^(DV^^^c:|Eife<D^ : -T^T 



2 6. ZdS^*JS^F-Tj>5W*© 



2 5TO«&O^T^T^y ^^ffc**: 



2 7. BaMc^Jg-^fcttfiifefc U< tt^S&O^T/l^l^fcSfflrafc© 



2 5 £ fete 2 6 3SfEife<D^T-^r)/y i^f|ilWS(5:*fctt*©aBffi46fl5K:ff*Sn 
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2 9. 



1 ~ 2 7 ^(D\^fofr\z.mm.(o?-T \?r y ^^^^^ 



T-f^ (Eg 5) pi^l 



3 0 . If ?&(D 



i~2 7m(D\,^i?frMzmifc<D^Ti?T>ry >mm&iztcfe 



E g 5P£##ife 0 



3 2. f»3fctf>f&BH 1 ~2 r^OV^^^lS^cO^T^Ty y >-^#:*fctt 
3 3 . MSfl^i/yE g 5 mMM<OWt<Dtz.}sb(Omik(D^m^ 1 ~ 2 7 31(^1* 

. . . . - . • • . . • - - -. 

(Si 



• V 
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